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“SPECIALIZED” | 


SQUEEZE CEMENTING with Squeeze Cementing and Bridge Plugging 
HAI! IBURTON TOOLS 


operations have a history of success in 
thousands of wells—in a multitude of 
various applications — in most all types of 
formations...extending the natural pro- 
ducing life of oil and gas wells and 
employing a conservation program of natu- 
ral energies for oil production economy. 


Specialized Halliburton tools and equip- 
ment, offers flexibility in cementing 
operations which can help accomplish 
many special purposes and help solve 
many special remedial problems. 


Here are some specialized Halliburton 
drillable packers that permit maximum 
flexibility in application for a higher ratio 
of remedial success in producing wells: 





“DM-DC" DRILLABLE SQUEEZE PACKER BRIDGE PLUG WITH CIRCULATING ----}--} M 
VALVE... the industry’s most versatile tool for either squeeze cementing, or 
as a bridge plug! 

For general application in any well, regardless of depth or pressure... 
effects a positive fluid shut-off from either direction ...of simple design and 
easily run in and set on tubing, drill pipe, drilling or sand line. 

Type “DM” is constructed of high strength “drillable magnesium alloy”’ 
for squeezing or temporary bridge plugs...type ““DC” is made of “‘drillable 
cast iron” for squeezing or permanent bridge plug and may be used as a 
temporary bridge plug when desired. 





The “DM-DC” Drillable Squeeze Packer is easily converted into a bridge 
plug by dropping a Sealing Plug through tubing into the packer or install- 
ing a Permanent Sealing Plug before running tool into the well... Shut-off 
Sealing Plug may be pumped down through 2” or 2'5” tubing and shuts 
off in the packer. The rubber cup helps to prevent contamination between 
fluids. 





onendecone OPEN HOLE “‘DM-DC’’ DRILLABLE Squeeze Packer with the addition of an ~~ 
extension mandrel and a long rubber seal element. Used extensively in hard 
open hole formation near to true bit size, and has been set in depths of 
11,000 ft. holding pressures up to 5,000 psi. Simple setting procedure is 
the same as in the regular squeeze packer and bridge plug but cannot be 
set by any type of setting tool run on a wire line. 
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“284 SERVICE CENTERS — JUST MINUTES AWAY FROM YOUR WELL" 
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a Quick Look 
at this issue... 


BUSY OIL MEN: To help you put first things 
first, scan these time-saving digests on this 


and the following pages, checking those 


you want to read first 


New activity in Southwest Kansas-Oklahoma 

Panhandle .. . Several factors are contributing 
to the upsurge in exploration and development activity 
in this area—particularly in Beaver County, Oklahoma, 
and in Seward and Meade counties, Kansas. For com- 
plete details, including a discussion of the area’s poten- 
tial, geology, drilling conditions and production data- 
plus two excellent maps and a cross section chart—turn 
to Page 113. 

How to handle high strength drill pipe 

Increased drilling depths and higher strength drill 
pipe have brought about improvements in hoisting sys- 
tems. Several new methods have been used successfully. 
Other methods have been proposed. These are cutting 
down notch fatigue in deep drilling operations. How 
these new hoisting methods are being used and the advan- 
tages are discussed in an article beginning on Page 117 





Here’s how to improve your gas lift installa. 

tions (Part 3) . . . Gas requirements for intermit- 
tent gas lift, which include chamber installations and 
most fluid-operated installations, are “musts” for sizing 
closed rotative gas lift systems or for computing lifting 
costs for comparison with other types of artificial lift. 
Several methods can be used to calculate these require- 
ments, but the volumetric method is believed best for 
the job. This installment presents an easy-to-use chart 
which allows graphical determination of daily gas re- 
quirements for intermittent wells when basic field data 


OE I 25s ks <0 auh ses Page 120 


Can equipment leasing cut production costs? 
. . » How does leasing work? Does it save producers 
money? How? For the answers to these provocative 
questions, plus two excellent case histories showing how 


producers benefit from leasing, turn to........ Page 123 


Preventing equipment failure in sour-gas con- 

densate wells .. . Two of the major problems in 
producing sour gas-condensate wells has been the eco- 
nomic and personnel hazards caused by spontaneous fail- 
ure of well equipment. Hydrogen sulfide stress corrosion 
cracking has been responsible for these failures. Shell 
Oil Company has reduced the probability of such failures 
to a minimum by determining the corrosivity of each 
new well stream and is using this information to select 
proper resistant equipment and appropriate completion 
practices. For a complete discussion of Shell’s method, 


cern 0O..... 





Why a report on the cost-price 


FROM THE OIL AND GAS industry’s beginning, 
operators have been concerned with rising costs 
and adequate prices in their efforts to make a 
fair profit. More so during some periods than 
others. 

1958-1959 has been one of the 
“more so” periods. 

Already hard hit by an over- 
supply of crude oil that resulted 
from meeting the 1957 Suez 
crisis, the industry’s economic 
problems were compounded by 
the 1958 business recession. 

Many of last year’s problems 
have continued into 1959: Over- 
supply and excessive productive 





Don E. Lambert 


capacity continue to plague the 
industry—demand is not keeping pace with previous 
patterns of increase—low-price foreign crude oil 
continues to put downward pressures on prices— 


taxes, equipment and personnel costs are increasing 


—federal control of natural gas prices is as stifling 
as ever and new attempts to cut the 271% percent 
depletion provision probably lie ahead—plus ever- 
present competition from alternative fuels—all of 
these are putting, or threatening to put, a tighter 
lid on industry returns from capital investment. 

Industry concern over downward pressures on 
prices and upward pressures of rising costs, with 
profits squeezed in the middle, is substantiated by 
the fact that five major oil and gas economic 
studies have been completed within the past 12 
months—more than at any previous time in the 
industry’s history. Acquisitions, mergers and re- 
organizations are more numerous than in previous 
years. 

This is why the Wortp Om staff has spent the 
past several months studying the oil and gas in- 
dustry’s economic position—and ways in which it 
can be improved. From this research has come the 
first comprehensive report to be published on the 
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How to improve LACT performance ... A re- 
cently developed instrumentation package composed 
of a BS&W monitor, integrator, gravity transducer and 
temperature transducer has been designed especially for 
LACT service. The complete data readout system pro- 
vided makes possible 30-day unattended lease operation. 
Also, sample storage problems are eliminated and losses 
associated with manual determination of BS&W con- 
tent and API gravity are prevented.......... Page 129 


Geologist’s interpretation of drilling mud re- 
quirements (Part 1) . .. reviews many of the 
prepared muds in current use, studies their properties and 
composition and describes their effect on various logging 
methods. In addition, a logging method is proposed which 
the author believes will yield optimum evaluation for 


each type of drilling mud................... Page 133 


How to cross-check accuracy of velocity and 

seismic data . . . Instrumental and operational 
factors can cause errors in interpreting velocity and 
seismic reference shot data. Alignment of the sonde in 
the hole, spacing, and hole enlargement affect velocity 
log data accuracy. Comparison of seismic reference time 
shots with total log times from 25 velocity log surveys 
over a widespread area showed that 84 percent tied to 
within 3.5 percent error or better............ Page 137 


How new additives improve deep well cement- 
ing (Part 1) . Phillips Petroleum Company 
drilled three deep tests in Pecos County, Texas, during 
1958. Several new records were set and technological 


Continued on Page 6 











Squeeze? 


industry’s many-faceted cost-price squeeze. Here is 
what you will be reading in the special report, 
starting on Page 93: 
© For the first time, five major economic studies 
have been condensed into a single package— 
for comparison purposes and so Wortp OIL 
subscribers can see the complete picture, 
rather than fragments. See Page 94. 
® Three downward pressures and six upward 
pressures on crude oil prices are presented on 
Page 99. 
® Ways in which applied technology can help 
reduce rising costs are discussed on Page 101. 
® How one company determines cost is described 
on Page 107. 
® Not included in the report, but of top interest 
to those looking for cost-cutting ideas is “Can 
Equipment Leasing Cut Production Costs?” 
starting on Page 123. 


Associate Editor 
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Oil Industry In Brief 


Here are the latest economic trends, revealed by 
Wortp Ot and industry statistics: 


On the plus side 


Crude stocks hold steady. On September 30 
crude stocks totaled 251 million barrels (31.7 days’ 
supply)—the smallest inventory in recent years... 


See Page 25. 


Refinery runs curtailed. Crude runs to stills aver- 
aged 7.9 million barrels daily in September, com- 
pared with 8.1 million barrels daily in August— 
decrease mostly was in runs of domestic crude... 


See Page 25. 


Demand increases. Although below earlier predic- 
tions, September petroleum demand was up 2.1 
percent over September 1958 (down about 1 per- 
cent from August 1959). Demand for first nine 
months was up 5 percent over 1958 . . . See 
Page 25. 


Rig total up slightly. September 30 rig total was 
up 109 rigs or 2.6 percent over 4,118 rigs operat- 
ing on same date in 1958...See Page 28. 


Offshore activity may increase. Pending favor- 
able Supreme Court decision on Tidelands Issue 
this Fall, predictions are for an upsurge in off- 
shore drilling next year. So far in 1959, operators 
have spent $143 million to lease nearly 140,000 
acres of marine inland and offshore acreage. . . 


See Page 13. 


On the minus side 


Well completions drop. During September, new 
well completions averaged 133 wells per day—4.3 
percent under August average and 5.7 percent 
under September 1958 average . . . See Page 28. 


Footage decreases. An average of 573,333 feet 
per day was drilled during September, down 2.9 
percent from August. And August average was 
down*2.1 percent from 603,236 feet per day drilled 
during July . . . See Page 28. 


Oversupply continues. Inventories of all oils were 
up 10 million barrels or 327,000 barrels daily on 
September 30, compared with August’s end. Most 
of the increase resulted from imports of crude and 
refined oils . . . See Page 25. 


Prices are weak. Petroleum prices have dropped 
more than 10 percent since 1957, while wholesale 
prices for all commodities other than food have 
increased 2 percent . . . See Page 13. 
















































ee ge een 












QUICK LOOK at this issue... 








advances recorded while drilling these wells. Cementing 
practices were unique because of great depths and high 
temperatures. A complete discussion of cementing prac- 
Page 140 
How to correct and interpret gravity data . 

The most important corrections of gravity data in 


tices on these wells Starts on 


exploration are latitude and elevation (free air and Bou- 
guer) corrections. Terrain, regional and other corrections 
of lesser importance should be considered also. Geophysi- 
cists should avoid over-reliance on arbitrary mechanical 
interpretive techniques; instead, should analyze gravity 
anomalies by examining their individual components 
through geological and geophysical reasoning. In turn, 
eeologists can be more selective and less arbitrary in the 
way gravity anomalies are used for incorporation into 
Page 143 

Eighty-acre spacing sufficient to deplete pri- 

mary oil... Here is a case history of the Pettit 
lime reservoir in Horsehead field, Arkansas. Wider well 


regional subsurface maps 


spacing provided excellent primary recoveries and now 


Page 146 


serves for waterflood operations in the field 


Oil search under way in vast interior South 

America Possibilities in Brazil, Bolivia and 
Peru have barely been scratched. The remoteness of 
most of the prospective areas of these nations has retarded 
development, but much has been learned of the geology 
to guide oil exploration. Illustrated with generalized sedi- 
mentary columns for each area of interest and by maps 
published with the first part of this series (WorLD On, 
September 1959), this is the third of four exclusive 
Wortp Ot articles on South America... . .Page 150 





Be sure to watch for... 


Your January and February 1 issues of WorLp 
Oi will present a completely new technical-operat- 
ing Production Practices Manual—directed specifi- 
cally to oil and gas operators concerned with all 
types of producing gas wells. 

You can be doubly sure this manual will be cur- 
rent, correct and complete. Reason: The WORLD 
OIL staff has spent the past six months working 
closely with many of the industry’s most highly 
respected equipment authorities in preparing this 
special, top interest presentation. 

Here is a brief preview of what you will be read- 
ing in Wortp Ol ’s first Production Practices Man- 
ual: 

® Conventional oil and gas separators 

® Glycol dehydrator 

® Calcium chloride dehydrator 

®@ Long cycle dry desiccant dehydrator 

© Low temperature separation unit 

® Short cycle, dry desiccant dehydrator and hy- 

drocarbon recovery unit . . 
® Ammonia absorption refrigeration unit as ap- 
plied to low temperature separation. 

Thus, as in the past, WORLD OIL will start 
1960 with the most current and reliable technical- 
operating information that can be obtained. 

















4 
gj ZA 
i. 


Ray L. Dup.tey, Founder, 1891-1957 


MR Ee I oc hd ds chkn ck onde h@uweeaeeeeu Publisher 
Donatp E. KLIEWER....................-+-.-Fditorial Director 
Ri: EAM olin ce ccnwekureers Associate Editor, International 
ae a): ee Associate Editor, Current Outlook 
WALLACE FITZGERALD..................+-...+ Managing Editor 
PE, WE. IONE. ci casaienanse canaweveniade Engineering Editor 
UR RRR 62 Se i oe oe eas Engineering Editor 
Paemison T. BRUNDAGE s 66.66 6c eek ccc esses Exploration Editor 
Giurpeat M. WILSON... ccsccccccesecs Western District Editor 
Antaony GIBBON. ........ 025060. Mid-Continent District Editor 
Crayton A. Umpacn, Jr..... Management and Personnel Editor 
BA ERNE «66. hho add eewe wea conan Presentation Editor 
4 | SRS ee rr ara Editorial Assistant 
ee ae eR er ee ore Editorial Assistant 


Ropert C. GRIFFIN............ .......Editorial Assistant 
BURA TORUMGOOR . oo ki 5 cc caus mtacwmcdine Editorial Assistant 


Eunrce M. OKONESKI........ .....Librarian 





QD: WORLD OIL 
so re Is Published By 


GULF PUBLISHING COMPANY 
Executive Orrices: 3301 Burrato Drive, Houston 
Cable Address, Gulfpubco, Houston 


World’s Largest Specialized Publishers to the Oil Industries 


TORRE Se, COURNO rece delinidsarckshtneas ee eee President 
I i RN aan is caer dn nok sera elena Vice Pres.-Gen. Mer. 
ee ee ee Vice Pres.-Asst. Gen. Mer. 
PORN -B. TOMEI 6 05k 5 ice dink ndecncedacens Vice President Sales 
Oe Oe eee nar Vice President 
ae Tp as A ae Ph ng mee tre Re eee itn argh Treasurer 


ADVERTISING 
Nelson L. Bigelow, Advertising Sales Manager, Houston 
Houston (1)—P.O. Box 2608 
Charles Wyatt, C. A. Davis, Phone JAckson 9-4301 
New York (17)—250 Park AVENUE 
Sam Sorrell, Phone YUkon 6-6558 
CLEVELAND (16)—20800 CENTER Rince Roap 
Bill Westfall, Phone EDison 3-1650 
Cuicaco (46)—6039 N. Cicero AVENUE 
Al Seymour, Phone AVenue 2-4333 
Los AnceLtes—(Huntincton Park) W. W. Witson Buiope. 
Jay Curts, Jim Merrill, Phone LUdlow 7-1219 
Tutsa (3)—916 ENTERPRISE BUILDING 
Jim Isaacks, Phone CHerry 2-9211 
Dattas (8)—1808 Sytvan Drive 
Ed Thompson, Phone Rlverside 7-7344 
Unitep Kincpom—120 Moorcate, Lonpon, E.C.2 
Frank Chambers, Agent, Phone MOnarch 5661 


Advertising rates on application. 


SUBSCRIPTIONS - 
F. G. Spindle, Subscription Manager, P. O. Box 2608, Houston 1, Texas, 
U.S.A, Single copies cents (except special issues). Double prices for 
single copies more than a year old. Subscription rates: both foreign and 
domestic $2 a year. Copyright 1959 by Gulf Publishing Company. 
WORLD OIL and THE OIL WEEKLY are registered trademarks of 
Gulf Publishing Company, Houston, Texas 
Postmaster. Send notification (Form 3579) regarding undeliver- 


able magazines to WORLD OIL, Box 2608, Houston 1, Texas. 


GPC PUBLICATIONS 
WORLD OIL (formerly The Oil Weekly) and The COMPOSITE 
CATALOG for the drilling-producing industry. 
PIPE LINE INDUSTRY and The PIPE LINE CATALOG for the 
oil and gas pipe line industry. 


PERTOLEUM REFINER and The REFINERY CATALOG for the 


oil, gas and petrochemical processing industry. 





Indexed by Industrial Arts Index and Engineering Index 


WORLD OIL NOVEMBER 1959 











WORLD OIL 
NOVEMBER 1959 


Looking Ahead 





New statistics on cost-price squeeze . .. Three industry sources recently spoke their piece 


on problems involved and ways to combat tightening cost-price squeeze: 


Independent Petroleum Association of America—petroleum prices have dropped 
more than 10 percent since 1957, while wholesale prices for all commodities other 
than food have increased 2 percent. One solution to vise-like pressures on profits: 
Restore petroleum prices to levels that reflect increasing costs. 


American Association of Oilwell Drilling Contractors—about 1,000 contractors are 
now in the drilling business, owning 3,400 rigs. However, there is current demand 
for only 2,200 rigs. Contract prices are sliding steadily downward. Reasons: Since 
World War II, reserves increased too fast, too many rigs were bought, better meth- 
ods and equipment were developed, drilling operations were conducted as if boom 
would never end. Possible solutions: Increase penetration rates—develop new and 
improved techniques and equipment—concentrate on more efficient, economical 
operations. 


Standard Oil Company of New Jersey—announces immediate plans to cut back 
capital expenditures for at least two years, improve programing techniques and to 
rely in some measure on supplementary product purchases from other suppliers. Re- 
sult will be smaller margin of reserve capacity to meet business fluctuations. 


Oil country steel supply dwindles . . . Oversupply, excessive productive capacity and 


weak price structures are having greater effect on drilling activity than steel short- 
age. However, this situation may not continue. 

Steel experts predict it will take up to 90 days after Taft-Hartley order before ade- 
quate supplies of steel products are available. And some forecast another strike may 
be in the offing. 


Meanwhile, high-grade large diameter casing already is in short supply, causing 
delays in deep drilling programs. Also, fast-growing trend toward multiple comple- 
tions is being slowed by acute shortages of 234 and 27-inch tubing. 


Look for full impact of steel strike to hit oil industry after January 1. 


Looking ahead in Washington . . . One bright ray in oil industry’s future is prospect for 


Can built-in 


upsurge in offshore drilling during 1960; however, everything hinges on Supreme 
Court decision this Fall as to what “offshore” is, who owns offshore areas and how 
far out. Interesting offshore note: Operators have paid out more than $143 million 
for nearly 140,000 acres of inland marine and offshore acreage in three lease sales 
held so far this year . . . Interior Secretary Seaton has asked oil and gas industry to 
submit new natural gas bill, preferably in 1961, indicating that if certain require- 
ments are met, administrative support can be expected no matter what party is in 
office . . . Independent Natural Gas Association has blasted coal interests’ proposal 
for a National Fuels Policy as being against the best interest of the nation—aimed at 
oil and gas to strengthen coal’s position—and implying that some fuels are running 
out of reserves. 


casing perforators cut completion costs? . . . After 11 field tests, new 
passive permeator well completion method probably will appear on the market this 
Fall. Method uses “permeator’—a series of short, telescoping tubes run on tubing 
or casing in collapsed position that are forced outward by hydraulic pressure when 
opposite producing formation. 

Estimated cost for each permeator is $15—from $5 to $8 more than bullet perfora- 


tion and $4 to $7 more than jet perforation. However, reduced down-time and in- 
creased treating efficiency are expected to equalize initial costs. 
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J&L Extreme Line Casing 
joints have radial and coni- 
cal sections, completely 
independent of the threads, 
which provide a positive 
seal unaffected by the most 
extreme internal or exter- 
nal pressures. 


Upset box and pin ends, 
plus modified Acme-type 
threads with a steep flank 
angle, also provide high 
joint strength for long 
strings in deep holes. 


J&L Extreme Line integral 
joints are streamlined 
inside and out. The rela- 
tively light external upset 
decreases the possibility of 
hanging up—you can 
safely run this casing 


neGives You Absolute Sealing 


through packers under 
pressure. 


You get fast, trouble-free 
running-in speeds. You 
stab easily, and you cannot 
cross-thread. You make up 
with five to seven turns 
with the spinning line and 
less than one turn with the 
tongs. 


You get everything in J&L 
Extreme Line made under 
license from The National 
Supply Company — high 
strength in tension, burst 
and collapse—and leak 
resistance! This is casing 
that can be salvaged and re- 
run repeatedly. 


Call one of our specialists 
now, or write us at Tulsa. 


. Jones & Laughlin 


If its sold by J&L.... 
it's the best available 74 


DRILLING EQUIPMENT: JONES & LAUGHLIN DRILL PIPE, CASING AND WIRE ROPE, 
GARONER-DENVER MUD PUMPS, IDECO DRILLING RIGS, REPUBLIC ROTARY HOSE. 
PRODUCTION EQUIPMENT: JONES & LAUGHLIN CASING, TUBING, LINE PIPE AND 
WIRE ROPE, AXELSON PUMPS AND SUCKER RODS, CABOT PUMPING UNITS, CEN- 
TURY MOTORS, FAIRBANKS-MORSE ENGINES, CONTINENTAL TANKS. 











Good Wells Make Good News 


A Monthly Report On Wells That Are Now Worth More 








November, 1959 


Many operators want to know just how jobs engineered with the aid of the 
"Frac Guide”’* compare with others. It will be many months before the full 
story is available, but these four cases will give an idea. 


® Pembina Area, Alberta, Canada (New 0il Well) This well was completed 
into the Cardium through perforations between 4187 and 4204 feet. Po- 
rosity was 13 per cent and permeability was 3.8 millidarcies. Using the 
"Frac Guide”, Dowell recommended Sandfrac*. 25,000 gallons lease crude 
and 68,000 pounds sand were injected at 15 bpm. Result: Gas-oil ratio 
dropped. Production tested at 46 bopd flowing. Allowable is 33 bopd. 
Well has continued to flow with no drop in production, although offset- 
ting wells fractured without the aid of the "Frac Guide” usually have 
to be put on the pump after producing about one month. 





























® Lea County, New Mexico (01d Oil Wells) Two offsetting wells were com- 
pleted open hole into the Grayburg at about 4100 feet. Production had 
declined and operators decided to fracture both wells. One well was 
treated without the aid of the "Frac Guide”. 15,000 gallons lease 
crude and 15,000 pounds sand were injected down casing. Production rose 
initially, but dropped to about 5 bopd after 120 days. Treatment for the 
other well was engineered with the "Frac Guide”. 20,000 gallons refined 
oil and 50,000 pounds sand were injected down 3-inch tubing. Production 
rose to 90 bopd, flowing. After 120 days, it was still 45 bopd, flowing. 

















® Ashtabula County, Ohio (New Oil and Gas Well) This well, completed 
open hole into the Clinton sand (3135 to 3140 feet), made only a show of 
oil and gas before treatment. The "Frac Guide” was used to engineer a 
treatment with over twice the concentration of sand per gallon of fluid 
previously used in this area. 16,000 gallons fresh water with FLA* 
(Fluid Loss Additive) carried 32,000 pounds sand into the formation. 
Treatment was down 5%-inch casing at 34 bpm. After clean-up, well made 
NON 


1000 mcfd and 25 bopd. It was the best well in the area. 


a a a 











® Beaver County, Oklahoma (New Gas Well) The lower Morrow sand was per- 
forated from 7214 to 7245 feet. Well made only a show of gas after being 
cleaned up with 500 gallons Mud Acid. The "Frac Guide” indicated that 
Waterfrac should be used. 20,000 gallons gelled water and 59,000 
pounds sand were pumped down 4%-inch casing at 39 bpm. After clean- 
up, well made 9900 mcfd on State test. 








Take advantage of Dowell’s experience with the "Frac Guide" to help you get 
more profit from your operations. For service or detailed information, con- 


tact the Dowell office or station nearest you. There are more than 165 loca- 
tions in the United States, Canada, Venezuela and Argentina. Dowell, Tulsal, 
Oklahoma. "Dowell Trademark 


Services for the oil industry <> 
DIVISION OF THE DOW CHEMICAL COMPANY 
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Reliable cost data needed 


@ U.S. RESERVES of oil and gas are at an all-time high, with a 
more-than-adequate working inventory in terms of current require- 
ments. The current availability of crude in the United States is in ex- 
cess of 3 million barrels per day above present production. 


@ Discoveries of new petroleum reserves can keep pace with increas- 
ing domestic requirements for a long period. In the next 20 years, with 
allowance for increased recovery due to improved techniques, a 
minimum of 70 billion barrels of crude oil supply can be added above 
the 30 billion barrels now estimated. 


@ Reasonable cost of domestic oil and gas, compared with other 
sources of energy, can be maintained so long as the industry continues 
its technological progress and so long as it operates as efficiently as 
possible through the assistance of regulatory agencies. 


THESE CONCLUSIONS are underscored in five major oil industry 
economic reports with the full realization that the oil industry has, is 
and will experience serious economic problems as it progresses. Cur- 
rently, these problems include, among others, excessive productive 
capacity, oversupply, low cost foreign oil, and raising costs. 

As in most other industries, the oil and gas industry has its pur- 


veyors of doom (the U.S. is running out of crude oil reserves; oil will 
soon price itself out of the market) . 


. . the middle-of-the-roaders (we are doing all right, “but’’ ) 
. and the optimists (we have whipped our problems in the past 
and will continue to do the same in the future). 


WHAT IS THE TRUE PICTURE? An integral part of this answer lies in 
an accurate, comprehensive and over-all study of oil and gas industry 
economics which could be available to all concerned. But the study as- 
suredly would have to be based on adequate cost information. 

Such information is not currently available. And there are those 
who say it never will be. 

This unfortunate situation exists despite the fact that reliable cost 
data are urgently needed if the industry is to accurately chart its 





future course of economic action and if the public and various govern- 






ments are ever to fully understand industry problems. 







NOVEMBER 1959 





WORLD OIL 





For any secondary recovery method 
eeclook to Gardner-Denver equipment 


Water flooding Sul 


Gas injection Disti 


oline 


days’ 
Miscible phase 


THE 
with sc 
supply 
produc 
gas liq 
levels 
both b 
increa: 
efits © 
produ 


In situ combustion 


Vacuum 
maintenance 


Gas slug drive 








In oil company laboratories Gardner-Denver secondary re- 
RESEARCH TAKES A LONG VIEW covery specialists work side by side with petroleum engineers 


to develop pilot plant equipment. On field tests Gardner- 
Denver men and equipment help work out practical applica- 
tions. 


When new secondary recovery projects get under way, 
equipment specifications call for Gardner-Denver. Depend- 
able, field-proven Gardner-Denver pumps and compressors 





ee ee are available in a wide range of capacities and pressures. Com- 
Gardner-Denver men are calling on the plete packaged units are assembled, tested and shipped from 
knowledge and experience of a century our Dallas oil field plant. 


of progress to develop new and better 
ways of helping the men of industry, 
construction, mining and petroleum mul- 





Consult with Gardner-Denver specialists on any secondary 











tiply productiveness and build a better recovery problem—anywhere in the world. Specify Gardner- 
world. Denver compressors and pumps with confidence. Call or write 
HERDS for details. 
EY *\ 30 
a) 
+ : / EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 190 
“nee — 
GARDNER. - DENWER 
Oo . 
| YEARS Gardner-Denver Company, Quincy, Illinois 
’ 
In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Ave., Toronto 16, Ontario 70 
Gardner-Denver Export Division, 233 Broadway, New York 7, N. Y. 
Oil Field Offices: Casper, Cleveland, Columbus, Corpus Christi, Dallas, Denver, Durango, 260 


Edmonton, Ellinwood, Evansville, Houston, Huntington, Jackson, Kansas City, Lafayette, 
Los Angeles, Mexico City, New Orleans, Odessa, Oklahoma City, Pittsburgh, San Francisco, . 250 

Shreveport, St. Louis, Tulsa, Wichita, Winnipeg 
240 
18 For more data on advertised products, use Readers’ Service Cards, last page. WORLD OIL NOVEMBER 1959 











THE CHANGING PANORAMA 





Surpluses remain despite curtailment 


Distillate, residual and gas- 
oline stocks represent more 
days’ supply than in 1955 


THE INDUsTRY has continued to try 
with some success to improve its over- 
supply situation. In September it held 
production of crude oil and natural 
gas liquids to approximately the same 
levels as in August. But imports of 
both both crude and refined oils were 
increased, partially canceling the ben- 
efits of the curtailment of domestic 
production. 


Meanwhile, the industry materially 
cut refinery runs of crude, to 7,913,- 
000 barrels daily in September from 
8,106,000 daily in August. The reduc- 
tion was made mostly in runs of do- 
mestic crude. 

Demand for petroleum in Septem- 
ber was down seasonally about 1 per- 
cent from August, but it was up 2.1 
percent over September last year. The 
September experience indicates that 
demand for oil is not as strong cur- 
rently as it was in earlier months. For 
the first 9 months of 1959, total de- 
mand showed an increase of 5 percent 
over 1958. 

Thus the industry’s efforts to elimi- 


Petroleum Trends... 
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nate oversupplies and surpluses are 
now being made more difficult than 
in past months by a less favorable 
demand trend. 


Stocks. The trends of supply and de- 
mand in September were such that 
there was an increase of 10 million 
barrels, or 327,000 barrels daily, in 
stocks of all oils. That was consider- 
ably more than the 145,000 barrels 
per day added to storage in August, 
although less than the 738,000 daily 
added in September last year. 
Stocks of all oils at the end of Sep- 
tember 1959 totaled 834.2 million 
barrels, compared with 824.4 million 
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at the end of August and 816.7 mil- 
1958. 


vreatel 


lion at the end of September 
The stocks 2.1 
than a vear ago, and though demand 


are percent 
also is up at least that amount, the 
vear-ago stocks were excessive, indi- 
cating a continuing surplus. 

To determine the proper levels for 
SLOC ks. in 
terms of days’ supply that they repre- 


they must be measured 


sent at prevailing rates of demand, 
and current supplies must be com- 
pared with those held in prior years. 
Such a study of stocks back to 1955, 
a good vear for the industry, indicates 
that if all stocks were put on the same 
1955 ol 


supply, the total of all oils would have 


basis as in in terms days’ 


to be cut 35 million barrels to slightly 
under 800 million barrels. They would 
then represent about 89 days’ supply, 
whereas the actual September 30 
stocks of 834 million 


equivalent to 92.7 


barrels were 


days’ supply. 

The present surplus consists wholly 
of refined products, as September 30 
crude stocks. of 251 million barrels o1 
11.7 days’ supply represented a 
than in any other 


. smaller inventory in 


recent vear, including 1955. To equal 
the 34 days’ supply held at end of 
September in 1955, the crude stocks 
would have to be increased 16 mil- 
lion barrels to 267 million 

Gasoline stocks, however, were 9 
million barrels larger on Septembet 
10 than if they had been on a 1955 


basis. The stocks of 176.6 million bar- 


rels represented 40.8 days’ supply. If 
they had totaled only 38.7 days’ sup- 
ply as at end of September 1955, they 
would have amounted to 167 million 
barrels. 

Distillate fuel oil stocks, similarly, 


were 23 million barrels larger on Sep- 


tember 30, 1959, than if on a 1955 
basis of days’ supply. They totaled 
173.9 million barrels or 125.3 days’ 
supply. If they had been only 108.4 
days’ supply as on September 30, 
1955, they would have totaled 150.5 


million barrels. At the end of Sep- 


tember 1956, only 104 days’ supply 


of distillate was held. Thus distillate 
stocks appear more excessive than 
those of any other oil. 

Residual fuel oil stocks of 59.5 


million barrels or 46.8 days’ supply on 
September 30 were excessive by 16 
million barrels by the 1955 standard. 
September 50 stocks in both 1955 and 
1956 were equivalent to 34 days’ sup- 
of September 
stocks of 34 days’ supply would have 


totaled 43.6 million b 


ply. This year, end 


i! rels. 
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U.S. Petroleum Demand and Supply (Thous. Bblis. Daily) 
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September January-September 
Aug. 
ITEM 1959 1958 % Diff. 1959 1959 1958 
DEMAND 
All Oils, Total Demand 8,994 8,807 + 2.1 9,078 9,550 9,097 
Domestic Demand 8,744 8,513 + 2.7 8,823 9,299 8,819 
Export Demand 250 294 15.0 255 251 278 
Gasoline, Total Demand 4,325 4,097 5.6 4,333 4,150 3,964 
Distillate, Total Demand 1,388 1,321 5.1 1,125 1,745 1,705 
Kerosine, Total Demand 256 203 +26.1 215 282 283 
Residual, Total Demand 1,271 1,328 4.3 1,265 1,589 1,460 
Other Oils, Total Demand 1,757 1,858 5.4 2,140 1,784 1,685 
CHANGE IN STOCKS 
All Oil, Change in Stocks +327 738 145 161 85 
NEW SUPPLY 
Total New Supply 9,321 9,545 2.4] 9,223] 9,711 9,012 
Domestic Production, Total 7,700 7,899 2.5 7,685 7,933 7,382 
Crude Oil 6,825 7,099 3.9 6,810 7,064 6,600 
Natural Gas Liquids 875 800 + 9.4 875 870 782 
Imports, Total 1,621 1,646 1.5 1,538 1,777 1,630 
Refined Products 598 649 7.9 561 817 689 
Crude Oil, Total 1,023 998 + 25 977 960 940 
Crude, East Coast 784 779 + 0.6 680 740 764 
CRUDE RUNS 

Crude Runs to Stills 7,913 7,763 9 8,106 8,024 7,536 
Domestic Crude 6,929 6,828 + 1.5 7,118 7,071 6,607 
Foreign Crude 984 935 §.2 988 953 929 


U.S. Stocks 











of Oils (Million Bbls. at End of Month) 











TOTAL IN U.S. EAST OF CALIFORNIA 

Sept. Sept. | Aug. Sept. Sept. Aug. 

KIND OF OIL 1959 1958 % Diff. 1959 1959 1958 Ge Diff. 1959 
All Oils 834.2 816.7 2.3 824.4 

Crude Oil 251.0 251.7 0.3 252.9 217.1 210.6 3.1 217.7 

Gasoline 176.6 175.3 + 0.7 182.1 151.0 152.0 0.7 155.5 

Distillate Fuel Oil 173.9 155.4 +11.9 161.6 158.8 141.3 +12.4 146.5 

Kerosine 32.2 31.3 + 2.9 31.2 31.9 31.0 + 2.9 30.8 

Residual Fuel 59.5 67.7 12.1 57.0 33.0 34.0 3.0 30.4 
Other Oils 141. 135.3 + 4.2 139.6 


U.S. Crude Oil Production, by States 


(Thous. Bbls.) 











Daily Average for Month Total, January-September 
Sept. Sept. Aug. 

STATE or DISTRICT 1959 1958 G Diff. 1959 1959 1958 Ge Diff. 
Alabama 15.6 15.7 0.6 16.3 3,861 4.365 11.6 
Arkansas 47.0 75.6 37.8 46.7 19,336 21,454 9.9 
California 838.5 850.0 1.4 844.9 230,362 235,936 2.4 
Colorado 126.8 129.2 1.9 127.0 34,410 36,492 5.7 
Florida 1.2 1.2 1.2 319 337 5.4 
Illinois 217.9 227.8 4.4 210.6 58,566 61,387 4.6 
Indiana 32.1 30.5 5.2 32.1 9,044 8,692 4.0 
Kansas 314.7 335.1 6.1 308.0 89,102 87,593 1.7 
Kentucky 73.9 50.0 47.8 90.8 20,892 12,207 + 71.1 
Louisiana 993.7 890.8 11.6 1,035.5 262,075 227,722 + 15.1 
North Louisiana 113.7 112.4 8.2 114.2 32,794 31,327 + 4.7 
South Louisiana 880.0 778.4 13.1 921.3 229,281 196,395 + 16.7 
Michigan 30.1 26.1 15.3 27.8 7,459 6,931 + 7.6 
Mississippi 141.4 111.0 27.4 137.7 34,952 27,748 + 26.0 
Mo.-So. Dak.-Tenn. 0.5 0.3 66.6 0.5 57 9% 40.6 
Montana 81.9 79.2 3.4 81.8 22,400 21,044 + 6.4 
Nebraska 66.7 57.8 + 15.4 64.6 17,132 15,023 + 14.0 
Nev.-Wash.-Alaska- Ariz. 0.5 0.1 + 400.0 0.5 144 31 +364.5 
New Mexico 297.1 271.9 - Be 286.4 78,823 72,892 + 8.1 
Southeast New Mexico 251.0 243.9 2.9 250.0 68,173 67,351 1.2 
Northwest New Mexico 46.1 28.0 + 64.6 36.4 10,650 5,541 + 92.2 
New York 5.1 3.0 70.0 5.4 1,468 1,405 + 4.5 
North Dakota 53.0 25.0 +112.0 40.9 13,293 10,859 + 22.4 
Ohio 14.1 17.7 20.3 13.6 4,140 4,732 12.5 
Oklahoma 501.9 561.3 10.6 506.8 147,031 151,214 2.8 
Pennsylvania 16.0 19.2 16.7 15.4 4,457 5,136 13.2 
Texas 2,493.9 2,888.5 13.7 2,454.3 743,713 686,227 8.4 
Dist. 1: South Central 44.0 48.4 9.1 44.7 12,403 12,541 1.1 
Dist. 2: Middle Gulf 110.3 134.8 18.2 106.5 32,554 30,802 5.7 
Dist. 3: Upper Gulf 350.0 401.7 12.9 349.6 105,602 101,571 4.0 
Dist. 4: Lower Gulf 177.8 219.1 18.8 175.9 52,756 50,817 3.8 
Dist. 5: East Central 28.6 34.1 16.1 28.2 8,297 8,110 + 2.3 
Dist. 6: Northeast 242.8 299.0 18.8 237.2 73,033 68,851 + 6.1 
Dist. 7-B: North Central 132.5 153.8 13.9 130.2 43,919 36,996 + 18.7 
Dist. 7-C: West Central 117.7 148.1 20.5 115.9 35,422 35,585 0.5 
Dist. 8: West 977.1 1,107.6 11.8 950.6 291,831 250,993 + 16.3 
Dist. 9: North 203.2 212.9 4.6 205.9 56,630 53,731 + 5.4 
Dist. 10: Panhandle 110.0 107.8 2.0 109.6 29,418 29,075 1.2 
Utah 107.6 98.8 + 8.9 109.6 30,138 15,990 + 88.5 
Virginia 4 5 20.0 
West Virginia 6.1 6.7 9.0 6.0 1,624 1,643 1.2 
Wyoming 347.7 326.6 + 6.5 345.2 93,548 84,644 + 10.5 
Total, U.S. 6,825.3 7,099.1 3.9 6,809.6 | 1,928,350 1,801,805 + 7.0 








Sources for above 3 tables: Bureau of Mines monthly reports, except last two months based 
on API and B. of M. weekly reports and WORLD OIL estimates, and all Texas district data from API. 
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GRAVITY-MAGNETICS 
what they can and can't do 
for the explorationist 








an old dog can teach new tricks! 


“Dog-eared” is a term sometimes applied to gravity and magnetics as explo- 
ration tools, but these “old guard” methods of exploration can teach many 
of us new tricks about getting certain prospects surveyed quickly, efficiently 
and economically. 

A number of tails began wagging after explorationists stood up on their 
hind legs and took a new sniff at prospects via the gravity-magnetics route. 
If you are interested in cutting costs, while answering specific geologic 
questions, give us a whistle and we'll trot out our new Bulletin GM59-1, 
“Gravity-Magnetics ... what they can and can’t do for the explorationist.”’ 


a5 EOPHYSICAL ERVICE NC. 


Fr 900 EXCHANGE BANK BLDG. «© DALLAS 35, TEXAS 
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Drilling Activities... 




















WELLS COMPLETED FOOTAGE DRILLED ACTIVE DRILLING RIGS ACTIVE ROTARY RIGS 
56 Thousands of Wells Millions of Feet 50 housands of Rigs End of Mont! 30 mere yer oe Month) 
$2 4.8 
46 
48 
44 
44 4.2 
40 ™ 
2.8 bee 
a 36 
aU MAM DAS OND UR MAM TAS OND TUE MAM IAS OND was ee eee 


Active rigs up 2.6% over 1958 figure 


U.S. DRILLING rig totals, new well 
completions and footage drilled com- 
pleted a two-month downward trend 
on September 30. 

Active rigs totaled 4,227 at Septem- 
ber’s end, down 50 rigs or 1.2 percent 
from the August 31 total—which was 
down 73 rigs or 1.3 percent from the 
4,290 rigs operating at the end of July. 
However, the September rig total was 
up 109 rigs or 2.6 percent over the 
4,118 rigs operating on September 30, 
1958. 

New well completions dropped off 
in September, averaging 133 wells per 
day or 4.3 percent under the 139 wells 
per day completed during August 
and 5.7 percent under the 141 wells 
per day average reported for Septem- 
ber 1958. 

Footage drilled averaged 573,333 
feet per day during September, down 
16,990 feet per day, or 2.9 percent 
under the August average of 590,323 
feet. Also, the August average was 
down 2.1 percent from the 603,236 


feet per day drilled during July. 
Operators drilled 79 92 ~wildcats 
during the f first nine months of 1959, 
down 11.3 percent from 8,154 wild- 
cats drilled du the same 1958 


period. 
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| [ 
NINE MONTHS 
Sep- | January- -September 
tember | August _—— 8 
ITEM 1959 | 1959 1959 1958 | % Diff. 
m®. | “7 
New Field Discoveries: | 
., SS ee 58 75 537 607 — 11.5 
Rpumbitiate. ..........- S | 8 72 76 — 5 
ee 28 | 14 187 192 — 2.6 
Total Discoveries. ..... 94 | 97 796 875 — 9.0 
Dry Wildcats. ...... 732 | 851 6,436 7,279 | — 11.6 
Total Wildcats........ 826 948 Gaon 8,154 — 11.3 
Percent Productive..... .| 11.4 | 10.2 11.0 10.7 sp 
Percent Dry..... Keehe dl 88.6 89.8 89.0 89.3 
| 
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NINE MONTHS 























| Sep- January- September 
| tember August - —\— \- —— 
ITEM | 1959 | 1959 | 1959 | 1958 | % Diff. 
New Wells Completed: | | 
Oil. AN CRS é; 1,856 | 2118 | 18241 | 17,938 + 1.7 
Distillate........... g2 | A6 624 559 | + 116 
ee aa 364 | 336 2,986 3,190 ‘ee 6.4 
Service 60 74 588 922 | — 36.2 
Dry.. 1,613 1,698 13,692 13,512 + 13 
Total New Wells. 3,975 4,292 | 36, 131 36,121 | + 0.0 
-_ — _ - - — - = id 
Footage Drilled | 
(Miitiion Peet)........... 17.2 18.3 152.1 145.4 + 4.6 
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Mission sUPER-SERVICE® Mission MUD MONARCH® Mission sILVER Top® 1 


ONE OF THESE MISSION VALVES AND SEATS WILL eno 
GIVE YOU THE MOST FOR YOUR MONEY pho 





Because Mission Valves and Seats are designed to give you the most for your par- 
ticular service. For extremely high pressures, the Mud Monarch® with an effec- 
tive seal ring even when body and seats are severely worn. Compound 308® and 
Compound 711 inserts are available. For medium pump pressures, the Mission Su- 
per Service, with four cross arms for extra strength. And for low and medium pres- 
sures, the Silver Top with replaceable, wear-taking bushing which greatly reduces 
valve seat replacement. Compound 308 inserts are interchangeable with Super 
Service valves. Longer life is built in to all Mission valves and seats to give the 
most with all popular makes of reciprocating pumps. At supply stores everywhere. 








MIS SiaN : 





(SSION MANUFACTURING ©o., P. O. Boz 4209, Houston, Texas cable address “missco” ~- export office: 30 Rockefeller Plaza, New Yor N 
t The United Kingdom: MISSION MANUFACTURING CoO rp adi 





















$10 is paid for each illustrated acceptable contribution. Mail to The Editor, WORLD 


Practical Operating Hints 


These How-To-Do-It Ideas Can Save You Money 





Make Door Stop From Pipe, 


This door stop is made from scrap 
2-inch pipe and sucker rod. Close the 
upper end of the pipe for safety. Drill 
or burn a hole through the pipe large 
enough to pass the sucker rod through. 
Bend the sucker rod as shown in the 
photograph, with an opening large 


Sucker Rod 


enough to accommodate the door. 

Weld a piece of rod into a horizon- 
tal position on the pipe to prevent the 
holder from dropping off the door. 
Cut the 2-inch pipe long enough to 
permit it to be driven into the ground 
or set in concrete. 








Steel Shield on Pump 
Protects Crew Members 


If the stud bolts on the mud pump 
should fail from fatigue, serious in- 
jury could result if they should hit 


the members. Conse- 
quently, a Gulf Coast contractor has 
built a solid steel plate as a protective 


shield on the steam pressure side of 


one of crew 


the steam pump. 


The shield is cut from a 34-inch 


sheet of steel, large enough to cover 


the pressure plates on the pump. It 
is connected with hinges to the skid 
so that it may be laid down when it 
is necessary to work on the pump. 
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An angle iron brace is welded to 
the back of the shield to help stabi- 
lize it in the upward position. 

There are U-shaped handles 
welded to the front of the shield to 
facilitate the folding down of the 
shield. 





Measure Lease Pump 
Gas Consumption 


Producers operating in areas where 
state law requires measurement of all 
gas used for lease operations, some- 
times find it difficult to account for 
that quantity of gas used to operate 
fire wall steam pumps. Such pumps 


OIL, P. O. Box 2608, Houston I, Texas 


utilize gas instead of steam as the 
operating medium, and, if only one 
gas system is present on the lease, the 
pump exhaust must be flared. 

This operator has installed an orifice 
well tester on the pump discharge as 
shown and is using a recorder to de- 
termine flow rate. The recorder can 
be installed on any type of post or pole 
to prevent damage. Whenever the 
lease pump is in operation, the well 
tester is used to measure that gas dis- 
charged by the pump and a permanent 
record of all gas used may be obtained. 





Build Walkway With 


Steam - Tracer Lines 

Steam tracer lines are essential dur- 
ing the winter in the Canadian North 
country to prevent freezing up of the 
rig utility line system. One contractor, 
in simplifying the unitizing of the 
lines, including tracers, strung them 
in compartmentized steel boxes which 
in turn become walkways between the 
rig, water tanks, fuel and other sup- 
ply houses on the location. 

Utility and steam tracer lines are 
installed side by side, projecting at 
each end of a given compartment 
through a bulkhead. Sufficient space 
is left between the compartments 
to enable a man to make up unions 
connecting the various lines. The 
compartments are rectangular in cross 
section, covered with non-skid dia- 
mond plate steel plate, and are 
equipped with lifting ears that make 
easy work of handling and rigging 
with the aid of a gin pole truck. 

The compartment, being some 6- 
to 8-inches high in cross-section, elim- 
inate having to walk in snow or 
mud, and, because of the steam tracer 
lines, any snow falling on the surface 
will be melted, thus keeping the walk 
clean and dry. 
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Drum on Flare Prevents 
Dangerous Oil Pollution 


Here 


prevent oil pollution around lease gas 


is a unique idea which can 


Hares. On many occasions, separator 
dump valves have hung up causing 
production to flow through the sepa- 
rator gas line and out the flare rise1 
onto the ground. Loss of oil in this 
manner results in both a fire hazard 
and a threat to livestock, as well as 
loss of revenue. 


his West 


the problem as shown. A discarded 55- 


lexas producer solved 


vallon chemical drum is side mounted 
on the flare riser. An additional rise 
is connected to the bottom of the 
drum. All lines consist of 4-inch pipe 

If and when oil is carried over into 
the gas line, it collects in the drum and 
drains down the secondary riser which 
is tied into a line leading to the tank 
battery fire wall. Oil lost is collected 
inside the fire wall where it can be 
picked up by the battery pump and 


returned to storage once the faulty 


dump valve has been repaired, 





Save Doghouse Space With 
Dual Seat - Storage Box 
shack o1 


nsidered a pre- 


Space in a change dog- 


house is usually « 


52 


mium, and usually it is necessary to 
combine the use of the space for one 
of several different ideas 

A Gulf Coast drilling contractor, in 
order to conserve space, has built 
storage boxes on one side of the dog- 
house for spare parts. The sheet metal 
lid is hinged at the back so that when 
it is not necessary to have the storage 
box open, this lid forms a seat for 


the crew to use when changing 


clothes. 








Install ‘Rocking’ Line 
On Gas Lift Well 


This South Louisiana operator has 


installed a l-inch “rocking” line on all 
gas lift wells in his area. Occasionally 
wells which are produced by gas lift 
will not perform properly. 

This may be due to downhole eas 
litt valves sticking either in the open 
or closed position, or perhaps the well 
will not “work down” to the operat- 
ing valve. In such cases, it is common 
practice to tie high-pressure gas into 
the tubing and “rock” the well by al- 
ternately’ pressuring and _ bleeding 
down the tubing and casing. 

A permanent hook up for “rocking” 
a gas lift well has been installed as 
shown in the photograph. Only 1-inch 
connections and a l-inch valve are 
required to tie the high-pressure gas 
line into the tubing. 


Mount Rig Light 
At Adjustable Height 


Good light around a rig is a must 
and any means of improvement will 
certainly result in more efficiency 
from the crew members. 

The supports for this rig light are 
built in the shape of a T and lights 
can be hung from either or both arms 
of the T. 

The T and and the rod top portion 


WORLD OIL 





of the support are made of 1-inch 
pipe. This pipe then slides or tele- 
scopes into a base of slightly large 
diameter pipe. The base is supported 
by tripod legs. These legs are made 
of ¥-inch tubular stock. 

Holes are drilled in both the base 
pipe and the T-support pipe so that 
the T-support can be lowered on 
raised to a desired level and secured 
in place with a pin. 


ETE 





Use Concrete Blocks 


For Counter Balance 


This Gulf Coast operator has found 
an excellent use for discarded concrete 
blocks. As illustrated, these blocks 
have been strung on a wire rope sling, 
and hung from the walking beam of 
the pumping unit where they provide 
counter balance for the rod string. 

A piece of 2-inch’ pipe which is 
greased thoroughly is set in the ground 
below the rear end of the walking 
beam and passes through a circular 
hole in the blocks. This pipe serves as 
a guide for the blocks and keeps them 
from swinging laterally. If a change 
in counterbalance is indicated, the 
blocks may be added or subtracted 
from the load simply by disengaging 
the wire rope sling from the walking 
beam. 
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. | Convert Used Oil Drum 
| | Into Rig Wash Basin 


A wash fabricated 
that 


leaving 


basin has been 


from a used oil drum so the 


crews may wash up _ before 


the rig. The drum has been cut leav- 


ing a trough like basin. The drum is 
then welded to the side of the change 
house and supported by two 3-inch 
angle irons. 

One end is welded to the basin as 
the 
Water 


and 


shown while other is welded to 


the wall. is then piped into 





the basin washing facilities are 


now available for the crew members. 


with Thermoid 


Make sure you get all the vital smooth 


braking action that’s necessary for 
protection of costly drilling equipment. 
Make sure that every square inch of 


brake surface works. 


You can make sure by specifying 
woven Thermoid Brake Blocks, which 
stand up to day-in day-out operation 
at highest temperatures. Nocrumbling; 
no loss of shape; no bleeding; no resin 
deposit on brake drums; no “‘chucking”’; 
no “running-in’’ required. 

Insist on Thermoid Brake Blocks on 
your original equipment, and when 
making replacements. Talk to the 
Thermoid distributor, or write Thermoid 





Use Scrap Pipe to Build 
Paper Cup Receptacle 


A length of 3-inch pipe welded to 
the 
vehicles holds a day’s accumulation of 


THERMO/D 


bed or headache frame of lease 


used paper drinking cups. 
Che bottom of the pipe is closed 
by a cap, which is unscrewed to empty 
P; fist : ~~ DIVISION; Refractories 
the receptac le. The use of the recep- | STEEL DIVISION; Fabricated Products 


tacle prevents littering of the location. Tools, “Federal” Wires and Cables 
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PORTER SERVES INDUSTRY: with Rubber and Friction Products 
DELTA-STAR ELECTRIC DIVISION, NATIONAL ELECTRIC DIVISION; Specialty Alloys 
REFRACTORIES DIVISION; Electric Furnace Steel 
DISSTON DIVISION, FORGE AND FITTINGS DIVISION, LESCHEN WIRE ROPE 
DIVISION, MOULDINGS DIVISION, H. K. PORTER COMPANY de MEXICO, S. A.; and in Canada, Refractories, “Disston” 
“Nepcoduct” Systems 


For more data on advertised products, use Readers’ Service Cards, last page. 




































Brake Blocks 


Division, H. K. Porter Company, Inc., 
Tacony & Comly Sts., Philadelphia 24, Pa. 


PAN = | 
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Remember—Thermoid also makes Powerflex 
Rotary Hose for oil-field service. 


DIVISION 


H.K.PORTER COMPANY, INC. 


THERMOID DIVISION; Electrical Equipment 
RIVERSIDE-ALLOY METAL 
CONNORS STEEL DIVISION, VULCAN-KIDD 


H. K. PORTER COMPANY (CANADA) LTD 
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VICTAULIC FULL-FLOW FITTINGS 

Elbows, Tees, Reducers, Laterals, a com- 
plete line—fit all Victaulic Couplings. Easily 
installed — top efficiency. Sizes %4” to 12”. 





VICTAULIC COUPLINGS 
Simple, fast, reliable. Styles 
77, 77-D, for standard uses 
with steel or spiral pipe, — 
Style 75 for light duty. Other 
styles for cast iron, plastic 
and other pipes. Sizes %4"’ to 
60”. 


ROUST-A-BOUT COUPLINGS 
For plain or beveled end 
pipe Style 99. Simple, quick, 
and strong. Best engineered 
and most useful plain end 
coupling made — takes a 
real “‘bull-dog” grip on the 
pipe. Sizes 2” te 12”. 


VICTAULIC SNAP-JOINTS 


The new, boltless, speed 
coupling, Style 78. Hinged 
into one assembly for fast 
piping hook-up or disassem- 
bly. Hand locks for savings 
in time and money. Ideal for 
portable lines. Sizes 1” to 8”’ 


VIC-GROOVER TOOLS 

Time saving, on-the-job grooving tools. Light 
weight, easy to handle — operate manually 
or from any power drive. Sizes %4" to 8”. 





VICTAULI 
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Promptly available from distributor stocks coast to coast. 
Write for NEW Victaulic Catalog-Manual G-11 


COMPANY OF AMERICA 
P. 0. BOX 509 © Elizabeth, N. J. 


For more data on advertised products, use Readers’ Service Cards, last page. 


Store Lifting Subs 
On Side of Substructure 


Drill pipe and drill collars are very 
costly and should be properly stored. 
A Gulf Coast con- 
structed a rack along the side of the 


contractor has 


substructure to support a rack for 
storing these subs. 
In constructing the rack in this 


manner the sub is adequately stored 
away from the actual drilling opera- 
When a 
line is dropped down over it and re- 
to the derrick floor. After it 
the returned to the 
storage rack. 


tion. sub is needed, a cat 


trieved 


is used sub is 





Ladder on Spudder Provides 
Safety, Speedy Entry to Unit 


A ladder welded on a spudder pro- 
vides easy access to the machine for 
greasing and maintenance. In addi- 


| tion to speeding entry on the unit, it 


WORLD OIL 


prevents the crew from having to step 
the throttle and 
they climb. 

The ladder shown came from the 
inside of an old oil tank, but could 


on reverse rods as 


be made easily from 1-inch angle . 


iron. 


NOVEMBER 1959 











Ligt 
Pro’ 
A 


a wo 


an el 
The 
light 
be us 
its de 
breal 
TI 
hole 
the 
loose 
turn 
21, - 
base 
faste 
a fix 


F 





that 
gua 


whe 
and 
driv 
mer 
gua 
nig] 
tral 


NO 


| 














Light Bulb Placed in Pipe 
Protected from Breakage 


A Gulf Coast contractor has built 
a work light using a length of pipe, 
an elbow, a light bulb and a socket. 
The light can be used for general 
lighting around the rig or else it can 
be used for close up work. Because of 
its design, it is protected from normal 
breakage. 

The light socket is mounted in a 
hole drilled in the curved portion of 
the elbow. The elbow is made up 
loosely on the pipe so that it may be 
turned in any direction. The pipe is 
214-inches OD and is welded to a 
base plate. The plate is then securely 
fastened to the floor and is considered 
a fixed member of the rig. 





‘Stripe’ Cattle Guards 
For More Night Safety 


This Gulf Coast operator has found 
that it is much easier to spot cattle 
guards leading into leases at night 
when they are “striped” with yellow 
and black paint. This prevents truck 
drivers delivering pipe, heavy equip- 
ment, etc., from accidently striking the 
guard and also enables pumpers on the 
night tour to easily spot all lease en- 
trances. 


{ 





Congrats and $25 to WM. L. CAIN, Production Dept., Phillips Petroleum Co., Bartlesville, Okla. 





“| told him to 


crack the valve” 












Lone Star Steel, Joe Roughneck’s solid source of supply for cas- 
ing, tubing and line pipe, has completed an important part of its 
multi-million dollar expansion program ..a new stretch-reduc- 
ing mill. This ultra-modern new facility makes API quality 234” 
and 2%” tubing and 414” casing. 

Many noted oil authorities have predicted great things for the 
industry in the coming months ..and Lone Star is prepared to 
deliver pipe on the double . . whenever and wherever Joe needs it. 


Neighbor, wherever you are, specify 
Lone Star and we both get a good deal. 





. Oo°a e214 2 FT 





L S EXECUTIVE—SALES OFFICES 
W. Mockingbird Lane at Roper * P. O. Box 12226 * Dallas, Texas 
DISTRICT SALES OFFICES 
S 912 Republic National Bank Building, Dallas, Texas 
Houston, Texas | Midland, Texas ] Tulsa, Oklahoma 
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Control Panel Framework 


Made From Junk Pipe 


Fuse boxes and controls for elec- 
trically powered pumping equipment 
are conveniently mounted on this 
framework which is constructed from 
junk 2-inch pipe. The framework is 
welded together as shown, and set in 
concrete in the ground immediately 
adjacent to the pumping unit motor. 
The fuse box is mounted on the frame 
by means of bolts. Mounting the con- 
trols on such a frame work provides a 


neat, permanent installation. 













Producers who use ‘em know it pays 
to specify JENSEN Rotary-Balanced 
JACKS. Their records prove it. 


JENSEN JACKS are designed for 
your economy! Low cost installation. 
One-man adjustments maintain ideal 
counterbalance and keep power costs 
at a minimum. Their design will 


... the name 
profit-wise 
producers 
look for 


pumping 
unit! 


please the engineer and the price 
will satisfy the most cost-conscious 
accountant. 


Get all the facts and figures and 
see why it will pay to specify a JEN- 
SEN on your next well. A call or card 
will bring it fast! 


STOCKED BY YOUR LOCAL SUPPLY STORE 
Made by JENSEN BROS. MFG. CO., INC., P. O. Box 477-D, Coffeyville, Kan. 


Export Office: 250 Park Avenue, New York 17, N. Y., U.S.A. 
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Building Tin Used to 
Dry Out Cuttings 


Formation cuttings are usually 
viewed in the wet and dry condition. 
accurate evalua- 


This assures more 


tion. Consequently, a device was 
made for the purpose of drying cut- 
tings when steam 1s available. 


A sheet of 
semi-cylinder and 


building tin was bent 
into a hung by 
wires under a steam line. Large quan- 
tities of cuttings are quickly and easily 
The 


cleaned by either washing it out with 


dried. trough may be easily 


water or else just turning it over. 


After 


unfastened 


the trough is used, it may be 
from the steam line and 


stored until further use. 





Pipe Guide Improves 
Rigidity of Rig Piping 


To improve the rigidity of piping 


around a rig, a Gulf Coast contractor 
uses a pipe guide securely fastened to 
a rigid member. This can either be 
a larger pipe as shown, as a com- 
ponent part of the rig. 
The guide is made of a scrap of 
metal usually available around a rig. 
A hole is cut in the metal approxi- 
mately the size of the guided pipe. 
The guide is then welded to a fixed 
member. 
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a commercially proven hydrocracking process 


Today, in Richmond, California, the U.S. oil industry’s first commercial 
lsocracking* plant is in full-scale operation. 


Developed by California Research Corporation, the /socracking Process 
‘is proving out benefits in refinery economics long predicted for hydro- 
cracking. Under moderate processing conditions, Isocrack ing gives better 
than 100 per cent yield of over-103-octane gasoline blending stock 
from refractory light distillates. 

Highly selective in its ability to make the gasoline molecules most in 
demand, /socracking permits direct manufacture of desirable blending 
stocks. It produces light isoparaffins in substantial volume. Moreover, 
it is a flexible process with a wide variety of refinery applications. 


The /socracking Process is offered under license by California Research LIFORNIA RESEARCH CORPORATION 


Corporation, and pilot plant facilities are available for evaluation of UALR Oil Company of California Subsidiar 
feed stocks. We invite you to discuss Jsocracking with our engineers, at y 
at the Chicago API meeting, November 8-12. 





For complete details, write for brochure : 
California Research Corporation, 200 Bush St., San Francisco 20, Calif. *Proprietary Name 


NOVEMBER 1959 WORLD OIL For more data on advertised products, use Readers’ Service Cards, last page. 65 











5. “But'Your, Ear to the. por 


Derrick Leg Toe - Holds 
Aid Workers Climbing Rig 


Normally, derrick 
half “monkey” in order 
the derrick ladder from the 
a West ‘Texas toolpusher 


man has to 


to reach 


the 


rig floor. 

However. 
has minimized the dangerous aspects 
He 
has welded short pieces of bar stock 
to the derrick leg to form hold. 


This has members 


that this situation could present. 


a toe 
aided the crew 
to climb up or down the derrick via 
without danger of 


the den ick leg 


slipping. 
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y, lithology and correlation took 
simultaneous” bry acirigh acon bray a 
acoustic; dual-recejver acoustic with choice of | 
je, two, or thibe- foot spacing and switching|in the | 
: choice of pither SP or Gamma-Ray log val 
er-tinear plority curve; and integrated travel ime. 
etailed information on the VS Acoustic \systery 
ing, see-yout Empire service representative 
jour inquiries |to our, Logging Services 
amp Bowie Boulevard: rere Weert exas—}- 
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i \ 
—N NEW LOCATION AT JACKSON, MISS 
™A J 
7! ] r 
>) 
wee LOGGING SERVICES 
GEOPHYSICAL INC. 6000 CAMP BOWIE BOULEVARD e FORT WORTH, TEXAS 
RISTI, MIDLAND, and ODESSA, TEXAS; DENVER and DURANGO, COLORADO 
1 ee 
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Gas Line Riser Made 
Stable with Pipe Braces 


A normally unstable down-commer 
gas line from the top of a 27'-foot 
heater-treater can be braced easily in 
the manner shown in the photo. The 
two horizontal braces are constructed 
of 2-inch pipe and are welded on one 
end to the outside of the treater shell, 

At the apex of the V-brace, a curved 
6-inch has been in- 
stalled in the manner A sec- 
ond section of 6-inch pipe comprises 
the remainder of the gas line guide 
and is bolted to the first section. When 
the removed, the down- 
commer is free and can be re- 


section of pipe 


shown. 


bolts are 
line 


moved, if necessary. 







Safety Pin on Lube Barrel 
| Prevents Serious Injury 


There is quite often the possibilities 
of serious injury resulting if a barrel 
should roll or fall from its structural 
support. Consequently, to eliminate 
this possibility, an L-shaped pin was 
welded to the front leg of the holder. 
This enables the barrel to slide for- 
ward on the barrel holder until it 
comes into contact with the pin. This 
pin is made in a L-shaped form from 
'y-inch rolled stock and is welded in 
| the position shown. 
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...and what can be 
done about it 


Excessive productive capacity . . . oversup- 
ply ... rising costs... 

These are just a few of the oil and gas in- 
dustry’s current economic problems. However, 
the industry is well aware of these “profit 
stealers” and is doing something about them. 


One example of efforts to improve the in- 
dustry’s profit picture started early in 1957 
with company acquisitions, followed by a wave 
of mergers. Then, recently came announce- 
ments of major reorganization plans by Hum- 
ble Oil and Refining Company, Gulf Oil Cor- 


poration, Mobil Oil Company, and others. 


In addition to these efforts, oil industry 
leaders are stressing the need to step up tech- 


WORLD OIL 


nological achievements, both in methods and 
equipment. 

As a contribution to the oil and gas indus- 
try’s effort to improve its cost-price relation- 
ships, WORLD OIL has prepared the following 
special report, including: 

1. A condensation of five major economic 

studies. 

2. Reasons for the cost-price squeeze. 

3. Technological developments that could 

help cut costs. 

4. How one company determines cost. 

Those who have other data on the cost-price 
squeeze, and/or suggestions as to how industry 
profits can be improved, write WORLD OIL, 
P. O. Box 2608, Houston, Texas. 


93 

























SPECIAL REPORT 





A WORLD OIL 





Whats happening to 


oil industry dollars? 


Five oil industry cost studies have been completed in 
the past 12 months. They reveal the following cost-price 


trends: 


The average value of one million Btu’s of crude oil 
and ‘natural gas at the wellhead has increased only 
4 percent since 1948, while the increase in average 
cost of exploration, development and production 
has risen approximately 62 percent—and there is no 
evidence of an decline in this trend through 1959. 

oo ° 
Average cost per well was $46,300 in 1954, $46,500 
in 1955 and $50,200 in 1956. Average cost per foot 
drilled for all wells was $12.56 in 1954, $12.94 in 
1955 and $13.64 in 1956. 

oo @ 





Following present trends, drilling costs could aver- 
average $16.39 per foot in 1960, $20.11 in 1965 and 
$24.38 in 1970—nearly 70 percent higher than 1957 
costs. 

oe °e 

If present margins between average cost per barrel 

of replacement crude oil are used, the average price 

of crude oil would be $3.30 in 1960, $4.35 in 1965 

and $6.50 in 1970. 

oo e 
Prices charged by drilling contractors have decreased 
every year since 1952—from $5.85 per foot to $4.50. 
oe 0 

There was one point of agreement in virtually all of 
the studies—the oil industry, with all of its great techni- 
cal progress during the past century, has yet to create 
an accurate conclusive method of determining its oper- 
ating costs. 

The most urgent needs include an accurate method to 
separate the finding, developing and producing costs of 
oil and gas wells—more accurate and complete cost-by- 
depth reports from specific areas—more specific infor- 
mation on service wells, including a uniform, industry 
wide distinction between service wells and dry holes, also 
condensate and oil wells—and a method to 


effect of lower contract drilling prices 


between g: 
determine thi 


and greater we!! depths on total per well costs. 
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The need for more reliable oil industry statistics was 
aptly described by the Independent Petroleum Associa- 
tion of America’s Cost Study Committee in concluding 
is report to the membership last may: 

“It should be apparent that these (cost study) findings 
fail to satisfy the urgent need for comprehensive cost in- 
formation on all phases of the production segment of the 
petroleum industry. The urgency of this need stems from 
the contribution that reliable, comprehensive cost infor- 
mation can make to the intelligent planning by the indus- 
try and the formulation of public policies affecting the 
industry, e.g., policies relating to taxation, conservation, 
foreign trade, etc. 

“Inasmuch as there is currently a serious lack of ade- 
quate industry cost data and since reliable cost infor- 
mation is of vital importance to the industry and to 
governmental agencies, your committee recommends the 
adoption of the following resolution . . .” 

That resolution was to appoint a committee to find 
ways and means of developing more complete, factual 
petroleum cost data. 

With these qualifications in mind, following are con- 
densations of the five major economic studies. 


CHASE MANHATTAN BANK 


According to recent Chase Manhattan studies the oil 
industry must drill approximately 670,000 wells and 3 
billion feet of hole between 1957 and 1967. By 1967, an- 
nual drilling activity should approach 75,000 wells and 
350 million feet of hole. ; 

These projections include such factors as the need to 
increase production to meet demand growth—and at the 
same time maintain a production-reserve ratio considered 
safe for defense purposes. Also included is the fact that 
the number of wells drilled annually during the postwar 
years have increased substantially. Yet, during several of 
these years additions to liquid hydrocarbon reserves did 
not increase proportionately. 

For example, 33,798 wells were drilled in 1947, adding 
nearly 705 million barrels of crude oil and natural gas 
liquids to total reserves after meeting production needs. 
Ten years later 54,173 wells were drilled, resulting in a 


WORLD OIL NOVEMBER 1959 








net 
gas 


yea 
in 
we) 


nee 


bas 





Aft 






60 










































30-Year Trends In Drilling Costs And Results 
(3-Year Moving Average) 
AL 
mm 
mal Te $20.00 
TOTAL DRILLING COST PER FOOT = 
ssooe” 
$10.00 
$5.00 
Cn. 
_SS=_— $4.00 
esseee”"__ $3.00 
$2.00 
t I rt _eeeee Li ares | $1.00 
1935 40 45 50 55 60 65 70 
SOURCE: Chase Manhattan Bank 











net deficit of 349.2 million barrels of crude oil and natural 
gas liquids that had to be subtracted from total reserve at 
year’s end. 

Last year, although 8,754 more wells were drilled than 
in 1948, only 753 million barrels of liquid hydrocarbons 
were added to total reserves after meeting production 
needs—about one-third the total added a decade earlier. 

These comparisons clearly indicate that the unit re- 
sults of the drilling effort are declining. Among the vari- 
ous tests of exploratory results, barrels added per foot 
drilled is one of the best. And this measurement has been 
declining steadily as indicated on the accompanying 
chart. 

In contrast with the decline of barrels added per foot 
drilled is the rising level of drilling costs per foot. When 
these opposing trends are related to the average wellhead 
price of crude oil, there is indicated a shrinkage of antic- 
ipated gross dollar of drilling costs. 

Pointed up is the fact that the economic limits of drill- 
ing costs per barrel may be fast approaching. It is becom- 
ing increasingly apparent that the industry must upgrade 
its exploratory effort and reduce drilling costs if it is to 
operate within the current price framework. 


HANER REPORT ON PROJECTED DRILLING COSTS 


The cost of exploration and development on a per foot 
basis as reported by the American Association of Oil Well 
Drilling Contractors shows the combined effects of ex- 
pense from labor, equipment, materials and depletion. 
After being constant for almost a decade, they began to 
rise after the war and reached a level in 1957 that was 
60 percent higher than earlier figures. 
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To project this into the future, Fred T. Haner, Re- 
gional Industries Development Corporation, used a mul- 
tiple correlation with three series: 

1. Average depth. 

2. Average hourly rate for oil and gas production 

workers. 

3. The wholesale price index for non-agricultural items. 

The combination of these three showed a relationship 
that was 99.3 percent valid over the 23 years of expe- 
rience. The result of combining these three projctions 
shows costs reaching $24.38 per foot by 1970, up 70 
percent from 1957. 


Projected costs. In the future, as now, a company’s 
income will control the volume of exploration and devel- 
opment. If income increases at the same rate as costs, the 
industry stands an excellent chance of progressing eco- 
nomically. 

However, experience has shown that the oil industry 
has not been able to raise prices relative to cost as other 
industries have done. Imports of crude oil and refined 
products are available with price structures that give 
considerable flexibility to the prices that could be charged 
and yet be profitable. 

If mandatory controls on imports were set at a figure 
near the present levels (700 million barrels per year), 
it would seem logical that the average price of crude 
would rise proportionately with the cost of replacing each 
barrel. 

If present margins between the average cost per barrel 
of replacement and the price per barrel are used, the 
average price of crude oil would be $3.30 in 1960, $4.35 
in 1965, and $6.40 in 1970. 

It is much more likely that, as crude oil becomes more 
difficult to find and imports are limited, prices would 
rise in proportion to discovery rates and increases in other 
costs. This could be estimated at $3.50 in 1960, $5.05 in 
1965, and $8.15 in 1970. 

Most could envision government intervention before 
an increase of this magnitude takes place. 

With the cost of replacing each barrel of oil narrowing 
the margin of profit, it can be concluded that drilling 
activity in this country will follow the trend indicated 
by the Index of Financial Drilling (see Page 96) more 
closely than in the past when the margin was adequate. 


JOINT ASSOCIATION SURVEY 

A special study on drilling costs—the second ever com- 

piled on an industry-wide basis—was completed last May 
See WorLp Or July, Page 120). 

Prepared by the American Petroleum Institute, the 
Independent Petroleum Association of America and the 
Mid-Continent Oil and Gas Association, the current study 
is based on 1955 and 1956 data—the most recent avail- 
able. The project was undertaken to provide authoritative 
information on the cost of drilling and equipping oil and 
gas wells and dry holes in the United States. The first 
study was published in1955, based on 1953 data. 

Drilling cost trends outlined in the later report include 
only the actual expense of drilling and equipping the 
wells through the christmas tree at the wellhead, without 
any allocation for administrative overhead, production 
equipment and predrilling expenditures. 
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How Cost-Price Trends Will Affect Drilling Activity 






































PRODUCTION REVENUE PER BARREL 

Margin In*| Index of 

Oil-Price at + Gas-Price _ Cost per Bbl.of _ Margin | Constant | Drilling‘ 

The Wellhead Equivalent! ~ Replacement? per Bbl. Dollars | Activity 
1935... $ .97 $ .11 $ .45 $.69 | $1.13 60 
1.09 11 .36 .84 1.48 79 
1.10 -10 «22 1.06 1.74 93 
1.13 .09 22 1.00 1.71 91 
1.02 10 27 .85 1.46 78 
1940.... 1.02 .09 38 73 1.23 65 
1.14 -10 .37 .87 1.37 73 
1.19 11 27 1.03 1.51 80 
1.20 12 .33 .99 1.43 76 
1.21 11 34 -98 1.39 74 
1945... 122 1 40 93 1.30 69 
1.41 12 .33 1.20 1.53 81 
1.93 15 .43 1.65 1.73 92 
2.60 17 .35 2.42 2.34 124 
2.54 .19 42 2.31 2.28 121 
1950... 2.51 21 53 2.19 2.09 111 
2.53 24 -40 2.37 2.04 109 
2.53 27 -68 2.12 1.07 99 
2.68 ms 61 2.40 2.11 112 
2.78 .38 -90 2.26 1.97 105 
1965.... 2.77 .39 .89 2.27 1.94. 103 
2.77 42 .84 2.35 1.92 102 
1967.... 3.10 -46 1.20 2.36 1.88 100 
1960.... 3.30 57 1.40 2.46 1.83 97 
1965.... 3.80 83 2.45 2.19 1.44 77 
1970.... 4.40 1.07 4.50 .97 58 31 























1 Natural gas/crude oil production ratio x price per Mcf. 


?Pertains only to exploration and development expense. 


foot by barrels discovered per foot. 


Computed by dividing cost per 


* Computed through use of the Wholesale Price Index, Non-agricultural items. 


41957 = 100. 
Source: Fred T. Haner. 


As long as incentive is adequate, drilling activity will increase re- 
- — 8 

gardless of fluctuations in the index. However, when average cost 

per barrel of replacement narrows the margin provided by reve- 


Per well cost increase. The average cost per well was 
$46,500 in 1955, and $50,200 in 1956. The average cost 
per foot increased from $11.55 in 1955 to $12.35 in 1956. 

The U.S. Bureau of‘the Census reported 1954 costs as 
follows: per well, $46,300; per foot, $11.03. The rise in 
cost is due largely to increased drilling in the offshore 
areas of Texas and Louisiana, drilling of more extremely 


deep wells, and to rising costs of labor and materials. 
The cost per foot increased from the Census reported 

average of all wells of $12.56 in 1954, to $12.94 in 1955, 

and to $13.64 in 1956. The average cost of productive 


wells drilled was $52,300 in 1954, $51,900 in 1955, and 
$55,600 in 1956. 
Officials of the th associations conducting the study 
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nues from both natural gas and crude oil, it is possible to antici- 
pate a decline in dr lling activity. This is a major factor in 
today’s depressed drilling situation. 


emphasize that wage rates and materials prices have con- 
tinued to rise to such an extent that current drilling costs 
per foot would doubtless average more than reported for 
1956. 


Other costs. The industry also spent large sums drilling 
dry holes. In 1955 outlays for 20,746 dry holes were $774 
million and in 1956 the total was $909 million for 21,845 
dry holes. Compared with the 1954 census average of 
$34,500 each, the cost per dry hole increased to $37,300 
in 1955, and again to $41,600 in 1956. 

The study also shows how costs skyrocket as the depth 
of wells increases. For example, in 1956, the average cost 
of 14,006 wells ranging in depth from 2,501 to 3,750 feet 
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was about $26,500 while the average cost of the 150 wells 
over 15,000 feet deep (averaging 5% times as deep) was 
$761,700 or 29 times as expensive. 

Also significant is the high cost of drilling wells in off- 
shore areas. For example, the average cost per offshore 
well in 1956 was $415,000, compared with an average 
cost of $47,100 for wells drilled in other areas. 


AMERICAN ASSOCIATION OF OIJLWELL 
DRILLING CONTRACTORS 


Recent cost studies conducted by the AAODC reveal 
the following cost-price trends during the 14-year period 


since World War II: 
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@ Total new wells completed increased from 26,649 in 
1945 to 48,312 in 1958—up 81.3 percent. 

@ Average depth per well increased from 3,489 feet in 
1945 to 4,031 in 1958—up 15.5 prcent. 

@ Average total cost per foot drilled increased from 
$9.00 in 1945 to $13.25 in 1958—up 47 percent. 

@ Drilling prices charged by contractors decreased from 
$5 per foot in 1945 to $4.50 in 1958—down 10 per- 
cent. 

In fact, last year the average total cost per foot drilled 
decreased for the first time since 1941—from $13.60 to 
$13.35 per foot. (See table on Page 98.) 

According to the AAODC report, the slight downward 
trend in costs during 1958 was the result of four factors: 

1. A smaller percentage of wildcat wells were drilled. 

2. Slight modifications in some casing programs. 

3. A lesser average well depth. 

4. An improved rate of penetration. 

The fact that drilling contractor prices have decreased 
every year since 1952 while costs have shot upward is a 
remarkable achievement in itself. Operating closer to 
the belt, plus development of more efficient drilling 
methods and equipment have played important roles in 
holding contractor prices down. 

However, according to AAODC Executive Vice Presi- 
dent Warren Baker, two factors may soon have a marked 
effect on contractor prices: 

1. Need to make large scale purchases of new equip- 

ment to maintain increased penetration rates. 

2. Need to improve living conditions and wages to 

attract skilled rig crews. 


INDEPENDENT PETROLEUM ASSOCIATION 
OF AMERICA 


Last May the Cost Study Committee of the Independ- 
ent Petroleum Association of America published its most 
recent report on the cost of finding, developing and pro- 
ducing liquid hydrocarbons and natural gas in the United 
States. Following are highlights from that report: 

The cost of finding and developing one million Btu’s 
of oil and gas rose from 6.71 cents in 1948 to 12.31 cents 
in 1955, an increase of 85 percent. 

As indicated in the table on Page 98, finding costs 
increased more rapidly than development costs. However, 
the committee has not yet been able to separate these 
elements using information currently available. 

The cost of producing one million Btu’s of oil and gas 
increased from 6.64 cents in 1948 to 7.28 cents in 1955, 
an increase of approximately 10 percent. A weighted 
average shows that the combined cost of finding, develop- 
ing and producing one million Btu’s of oil and gas was 
62 percent higher in 1955 than in 1948. 


Why activity is down. The committee believes that the 
recent decline in exploration and development activity, 
and the corresponding decline in additions to reserves 
through new discoveries are evidence of the effect of in- 
creasing costs on producers’ margins. 

Historically, there has been a close correlation between 
exploration and drilling activity and the cash flow from 
operations in the oil industry. But, the gross realization 
from the sale of crude oil and natural gas must be suffi- 
cient to cover all economic costs of finding, developing 
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UNITED STATES DRILLING COST-PRICE TRENDS 
Total | Average | Average Average 
New Wells Depth Contract Cost | Total Cost 
YEAR Completed Per Well Per Foot Per Foot 
Sp ee ee 24,851 2,760 5.00 8.00 
Rk ons aul 5 occ h-en © 0.0 ae 28,962 2,797 4.75 7.75 
NTN nos oak i bans dana cranes 35,213 2,985 4.50 7.50 
ME a Naka caweshup eee sarees 29,127 3,110 4.25 7.50 
0 Se eres res ho pee e 28,012 3,053 4.25 7.50 
SIDE, . winds cpa e dbu nv rbeasee.os 31,149 3,088 4.00 7.50 
ts. Lae as ogee vas ORs 32,510 3,056 4.25 7.25 
MES hc ccc dt iepecent eae eue sha 21,990 3,088 4.00 7.50 
MS cnn dbiswhs ocean etuseaa 20,349 3,046 4.50 8.00 
Cores ae temabsiesens sehen 25,786 3,272 4.75 8.25 fo 
BT bs dee c.cc edad ihekosdho ease 26,649 3,489 5.00 9.00 10 
as se caxrncacmneuta hs see 30,230 3,345 5.00 9.50 
SL cca deaesdabasenssvecve 33,147 3,404 5.00 10.25 du 
TN Rk s ses AE RCS ge oy eee Fy 39,477 3,463 4.75 10.75 
Wad. Sooke kotha ne odious hee 38,962 3,558 4.75 10.75 las 
RR ae chsh aus s shaker bib bee 43,204 3,689 5.00 11.00 
Cs oid ads CeNeken+cceanedennes 44,196 3,869 5.50 11.50 pri 
OE os <s al nce ecvacdodeeunnes 45,879 4,060 5.85 12.00 to 
WS. ko cs hea nes bale ees ewens 49,279 4,016 5.60 12.50 pet 
Se eS os wn 0 bn sel 53,650 4,025 5.10 12.75 C) 
DED 5 4 tet shies 6eeeosntind 56,850 4,044 4.90 13.25 re 
SCY ks Stucebiean vacbestbeonens 58,271 4,022 4.75 13.50 1 
PE Sc diins ae Gukss'roe e900 cons 53,472 4,103 4.60 13.60 
OOF kik wnceks ddeivancecncsaavse 48,312 4,031 4.50 13.25 = 
== = . = = tor 
* Revised. ** Estimated. 
Source: American Association of Oil Well Drilling Contractors. 
Ca} 
ua. 
Finding-Development Costs Increase 83.5 Percent in 7 Years 
Im 
Exploration and ri 
Development ol 
Expenditures Production ab: 
Expenditures for Expenditures per Million Btu’s Expenditures to 
Exploration and | for Production | Gross Additions | per Million Btu’s | 
Development! Oil and Gas' To Oil and Gas of Oil and Gas of 
YEAR ($000) ($000) Reserves? Produced! the 
TO Mivne ber ed $2,582,954 $1,313,519 $0.0671 $0.0664 i. 
PE erry 3,547,170 1,613,273 0.0782 0.0673 
ae 4,296,365 1,844,497 — 0.0987 0.0717 
A chit naan ¢ - 5,127,465 2,021 ,334 0.1231 0.0728 
SOURCES: 'C.C. Anderson, ‘‘Petroleum and Natural Gas in the United States-—Relation of 
Economic and Technologic Trends, ‘‘Canadian Sectional Meeting, World Power 
Conference, September, 1958. * Computed from reserve data of American 
Petroleum Institute and American Gas Association. ’ Computed from produc- 
tion data of U.S. Bureau of Mines. 
and producing these resources, and in addition must pro- 1 million Btu’s of crude oil and natural gas at the well- 
vide for all taxes and a net profit after taxes sufficient head has increased only 4 percent since 1948, while the 
to attract the necessary capital to finance the future ex- increase in average cost of exploration, development and — 
pansion of this hazardous industry. production between 1948 and 1955 was approximately 62 
The nature of the squeeze on the producers’ margin is percent—and there is no evidence of a downward trend 
readily apparent from the fact that the average value of through 1959. 
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Reasons for the 
cost-price squeeze 


HE cost OF CRUDE oil exploration and development 
for 32 oil companies has increased rapidly during the past 
10 years—from an average of $1.38 per barrel produced 
during 1949-1953 to $1.83 per barrel during 1954-1958. 

Thus, average costs increased 32.6 percent during the 
last half of the past decade. 

lhe same two five-year periods show per barrel crude 
price averages of $2.56 and $2.89 respectively, according 
to U.S. Bureau of Mines reports 
percent. Although crude prices improved after the Suez 


an increase of only 12.9 


Crisis, they started a downward adjustment during 1958 
that is still continuing. 

Under ideal conditions crude prices would have kept 
pace with rising costs during the above two periods. How- 
ever, the situation is far from ideal in the oil industry 
for three reasons: 

1. Intense competition from crude oil. 

2. Existence of ample domestic crude oil productive 
capacity. 

3. Increasing competition faced by distillate and resid- 
ual fuels from alternate types of energy. 


Imports and prices. Studies by Continental Oil Com- 
pany economics group indicate that since 1952 the ratio 
of reserves to production in the Free World has jumped 
abruptly from a long-term historical level of about 20 to 1 
to reserves in excess of 40 to 1. 

Clearly, the Free World has a far greater availability 
of crude oil in relation to demand than at any time in 
the past 40 years or more. As long as this abundance of 


supply exists, prices in Free World markets will be under 
constant downward pressure. 

This pressure will be particularly keen in the United 
States because of the cost advantages of foreign crude. 
It is generally recognized that Middle Eastern crudes can 
be delivered for refining on the East Coast at least 50 
cents per barrel below the prices for comparable West 
Texas crudes. 


Excess productive capacity. Estimates of the National 
Petroleum Council and Independent Producers’ Associa- 
tion of America both indicate that the domestic producing 
industry operated at well below 80 percent of capac- 
ity during 1957 and 1958. At the end of 1958, produc- 
tion was estimated at about 70 percent of capacity, and 
probably not more than 55 percent in Texas. 

The disparity in the growth of domestic consumption 
and domestic productive capacity is revealed in the fol- 
lowing figures: 

Each year from 1950 through 1956, domestic require- 
ments of crude oil increased about 365,000 barrels daily. 
Approximately 75,000 barrels of this average annual gain 
was met by increases in imports of foreign oil. 

The net gain in consumption of domestic crude oil was 
thus only 290,000 barrels daily during the above period. 
However, according to NPC studies, daily domestic pro- 
ductive capacity increased 523,000 barrels each year. 

Two conclusions may be drawn from these figures: 

First, the difference between the average annual in- 
crease in consumption of domestic crude oil and in domes- 
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tic capacity, amounting to an annual average of 233,000 
barrels a day, is one measure of the extent to which the 
U.S. oil industry’s ability to produce oil has outstripped 
current needs. 

Second, it is apparent that even if imports of foreign 
oil had not increased at all, the growth in productive ca- 
pacity during 1950-1956 still would have exceeded the 
nation’s annual requirements by 158,000 barrels daily. 


Competing fuels. A third circumstance tending to re- 
strain crude oil price advances is the increasing competi- 
tion certain petroleum end products are facing from other 
fuels. This is particularly true in the case of distillates 
and residual fuel. Natural gas is making large inroads in 
the domestic heating oil market. 

In the industrial and commercial markets, coal is offer- 
ing increasing competition to both distillate and residual 
fuel oils. Competition in these markets is based almost en- 
tirely on price, except in situations where distillate has 
an advantage because of its greater convenience. 

Under the pressure of necessity, the coal industry in 
recent years has been improving its technology. New 
mechanized extraction methods, underground gasification 
and pipe line transportation now are helping to make 
coal more competitive with oil. 


WHY COSTS ARE INCREASING 

Factors contributing to increased oil industry costs in 
recent years include: 

1. Higher materials and labor costs. 

2. Increased taxes. 

3. Greater number of expensive deep well and marine 
operations. 

4. More dry holes. 

5. Increased total footage. 

6. Less reserves per foot drilled. 


Higher materials and labor costs. Based on the 
1947-49 = 100 Bureau of Labor Statistics Index, oil field 
machinery and goods prices have increased from an index 
of 94.2 in December 1947 to 168.9 last August—up 79.3 
percent in less than 12 years. 

Within the past five years (1955-59), the index has 
increased 23 percent, from 137.5 to 168.9. 

Wages for crude oil and natural gas production per- 
sonnel have increased from $1.54 per hour in December 
1947 to $2.80—up 81.8 percent during the 12-year period. 
In the past five years, wages have risen 21.2 percent, 
from $2.31 per hour to $2.80. 

Motor vehicles, another important oil industry cost 
item, have increased 43.2 percent in cost since the 1947-49 
period. 


Increased taxes. The House Ways and Means Commit- 
tee plans to start a thorough investigation of oil industry 
taxes, particularly the 27% percent depletion provision, 
next month. Recommendations made by the Committee, 
if any, are expected to have a decided effect on any anti- 
depletion efforts made during the next session of Congress. 

It is interesting to note that oil industry federal, state 
and local taxes have quadrupled since 1942, increasing 
from $1.6 billion annually to $6.9 billion last year. Taxes 
paid by the oil industry in 1958 accounted for about 70 
percent of all U.S. taxes, including 25 percent of all state 
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revenues—while accounting for about 6 percent of the 
annual gross national product. 

Gulf Oil Corporation’s Executive Vice President R. O, 
Rhoades recently made the following observation of the 
industry’s tax trends: 

“In 1926, the average price per barrel of oil in the 
United States was $1.88. In 1957 the price per barrel was 
$3.09. Thus, the 27% percent depletion base increased 
64 percent. 

“The corporate tax rate in 1926 was 13 percent, where- 
as in 1957 it was 52 percent, an increase of 300 percent. 
The cost of finding and producing oil has increased more 
than 500 percent since 1926. 

“This simple calculation demonstrates that the per- 
centage falls far short of being as equitable now as it was 
in 1926 when Congress said it was fair and equitable.” 


Greater number of expensive deep wells and 
marine operations. The effort to keep U.S. crude oil 
and gas reserves at least 10 years ahead of the steadily 
rising consumption rate has resulted in a 15.3 percent 
increase in average well depth since 1949. 

According to the American Association of Oilwell Drill- 
ing Contractors, in the 10-year period (1949-58), aver- 
age yearly depth per well increased from 3,558 to 4,103 
feet. 

Extensive offshore operations along the Texas and Lou- 
isiana coasts began in 1954 with 30 drilling units, in- 
creasing to more than 100 units from 1956 on. 

One example of higher offshore costs: it has been esti- 
mated that profits from offshore wells will average about 
11 percent less for gas-condensate and 18 percent less 
for crude oil than identical onshore wells. 


More dry holes. Increased wildcatting resulted in the 
drilling of nearly twice as many wildcat wells last year 
than were drilled in 1947 (9,762 wells compared with 
4,983). 

Last year’s effort resulted in 8,719 dry holes or 89.3 
percent of total wildcats drilled—compared with the 
20-year average (1937-57) of 88.1 percent. Also, 20 per- 
cent of all the exploratory and development wells drilled 
last year were wildcats, up considerably from 16 percent 
in 1947. 

These statistics mean more money is being spent to 
produce nothing. 


Increased total footage. Between 1947 and 1958, the 
number of oil and gas wells drilled annually increased 
55 percent, from 31,084 wells to 48,33 

Due to greater well depths, total annual footage ad- 
vanced far more rapidly, increasing 73.6 percent—from 
112.8 million feet per year to 195.8 million feet. 


Less reserves per foot drilled. An important factor 
in oil industry cost-revenue relationship is reserves added 
per foot drilled. Here is the trend picture in brief: 

@ In 1948 every foot of hole drilled resulted in finding 
28 barrels of crude oil reserves. The reserve ratio de- 
creased to 14 barrels per foot drilled in 1954 and 11 
barrels in 1958. 

® In 1948, 101.346 barrels of crude oil reserves were 
found for every new well drilled. The ratio declined to 
55,875 barrels per well drilled in 1954 and 46,283 barrels 
in 1958. 
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A WORLD OIL SPECIAL REPORT 


How to save with 
applied technology 


THE DOMESTIC PETROLEUM INDUSTRY is being squeezed 
between two powerful and opposing sets of economic 
forces: Steadily rising costs and downward pressures on 
prices arising from the abundance of crude oil in the Free 
World markets, coupled with low cost natural gas. 

These opposing forces are making it increasingly dif- 
ficult to earn a satisfactory return on new investments 
in domestic oil finding and developing activities. To com- 
bat these forces, the industry must move aggressively and 
courageously. 

The first line of attack lies in an imaginative, vigorous 
program of cost reduction in all phases of operations. 
Among other things, the industry must find means of 
curtailing unnecessary development drilling, improving 
exploratory techniques, increasing oil recovery, and ex- 
panding aggregate expenditures on scientific research. 

There is no precise information available on the over- 
all composition of the domestic petroleum industry’s costs. 
However, it is estimated that the total cost, including 
capital and expense items, is distributed as follows: Find- 
ing costs—35 percent; development costs—45 percent; 
lifting costs—20 percent. 

In short, a tough job lies ahead for the oil industry. 
It will require the cooperative effort of all segments of 
the industry. Getting everyone to recognize the serious- 
ness of the task ahead and to act accordingly will not be 
easy. 

However, in the words of Continental Oil Company 
President L. F. McCollum, “The challenge to reduce the 
cost of domestic oil is probably as great a task as we have 
ever faced. The will and the means to meet the challenge 
must be found—and find it we will!” 

As a service to the oil industry, Wortp Or has con- 
tacted top oil company, industry association and govern- 
ment sources’ to obtain their ideas as to the ways in which 
applied technology can help cut industry costs. Their sug- 
gestions cover the following seven areas of industry oper- 
ations: 

® Sizing of lease and well equipment 

® Lease and well operations 

© Remedial well work 

® Recovery projects 

® Wellspacing 

® Exploration methods and equipment 


® Research. 
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REALISTIC SIZING 

The trend toward lease and well equipment sized to 
do only the job it needs to do offers considerable hope 
for ailing oil industry economics. This includes rigs, bits 
and other equipment to permit full capitalization of 
small-diameter wells. 

A second and equally important part of this trend is 
maximum use of each drilled hole through multiple com- 
pletions. 

Experience shows that production from the majority of 
domestic oil wells will not exceed 100 to 300 barrels per 
day. Realistic sizing of both well and. surface producing 
facilities to handle these rates has opened up avenues to 
considerable savings in investment and operating costs. 

Although the broad challenge of reducing well cost is 
now evident, some other developments of the past few 
years are important in determining future well size. Most 
wells must occasionally be reworked or serviced and this 
requirement must be considered in the selection of mini- 
mum well size. 

Reports before many industry forums have amply illus- 
trated that through-tubing completion and workover sys- 
tems using wireline tools or macaroni strings are not only 
practical, but also offer savings of 30 percent on land 
work and in excess of 85 percent on marine locations. 

In the field of artificial lift, accompanying develop- 
ments are reflected by the wireline retrievable and maca- 
roni-type gas lift valves, the pump-out hydraulic pump, 
and, more recently, small, insert-type rod pumps for use 
in 14-inch and 14-inch tubing on ¥4-inch or smaller 
rods. It is evident that many of the components required 
for realistically sized wells, with a saving of up to 70 per- 
cent in steel tonnage for a completely developed one-well 
lease, are available. 

Thus, the first major challenge to mechanical tech- 
nology is simply to develop the remaining tools and 
techniques needed to capitalize fully on the 24-inch or 
smaller oil string of tomorrow. The developments should 
include: 

@A small bit with performance qualities that will 
permit generating chips at the same rate of today’s con- 
ventionally sized bits. For those who feel the bearing 
problem is insurmountable, one operator using an experi- 
mental bearingless bit in a conventionally sized hole has 
obtained a 110 percent increase in bit footage and a 55 
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One operator using an experimental bearingless bit in a conven- 


tionally sized hole has obtained a 110-percent increase in bit 
footage and a 55-percent increase in penetration rate. 
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By increasing hydraulic horsepower on well No. 2 (16,000 feet), 
total drilling time was reduced 57'/2 percent. 


percent increase in penetration rate. The bearingless bit 
will present no problem in scaling down. 

@ A drilling rig modified to capitalize on the advan- 
tages of small-hole drilling. Also needed is a hydraulic 
system, including pumps designed to deliver reduced vol- 
umes at higher pressures. An accompanying development 
will be high-strength, lightweight drill pipe tailored to fit 
the hydraulic and depth requirements of this rig. 

The magnitude of the potential saving here has been 
demonstrated on one 8,500-foot well where total cost for 
all operations was reduced about 50 percent, to $18,000. 

® A formation evaluation system which will provide 
continuous recording of formation characteristics and 
fluid content as the well is drilled. Entirely adequate sam- 
ples of formation fluid have been obtained utilizing a 
wireline tester element, in connection with a special drill 
collar which carries the tester-packer during routine drill- 
ing operations 
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Total elapsed time for these drillstem tests, which re 


quire no trips, was less than two hours for tests at 7,000 
feet. 

@ A drilling fluid that will permit drilling rates attain. 
able with water or air and still retain such necessary 
features of present drilling muds as weight to control 
formation pressures, sealing properties to prevent hole 
sloughing, and characteristics that will not damage for. 
mation productivity. 

Savings of up to $28 per foot have been realized on off- 
shore wells through application of this principle. 

@ Improvements in tubingless and multiple completions, 
The increased cost of finding and developing domestic 
production—coupled with improvements of equipment 
and techniques—has speeded up the use of dual, triple 
and quadruple completions. 

The tubingless completion technique is ideally suited 
for multiple completions. Conventional tubing used as 
casing side by side in the same well bore offers versa- 
tility in completion and workover operations, as well as 
important savings. 

Average savings on single tubingless well completions 
figure out at about 20 percent of the cost of conventional 
wells. The bulk of these cost reductions can be traced 
to the use of less steel, but savings also reflect improve- 
ments in other well completion practices that could be 
applied to ordinary wells. 
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Entirely adequate samples of formation fluid have been obtained 
utilizing a wireline tester element in connection with a speci 

drill collar which carries the tester-packer during routine drill- 
ing operations. Total elapsed time for these drill-stem_ tests, 
which require no trips, 2 hours for tests at 7,000 feet. 
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Retrievable Production Tube Triple Completion 














Workover 


Producing 


Retrievable production tubes permit operation of multicomple- 
tion wells throughout their normal producing lives without re- 
moval of the tubing. 


However, full exploitation of this completion method 
requires accelerated development of: 


1. A system of corrosion inhibitors whose falling rate 
in all types of formation fluids will be adequate to insure 
completion protection of the casing string without pro- 
viding excessive shut-in time for the inhibitor to fall to 
the bottom of the well. 


2. A low cost wellhead that will permit rapid, trouble- 
free handling and positive sealing of the multiple casing 
strings, run either independently or dependently. 

In meeting the challenge of providing minimum cost 
wells of tomorrow, it should be emphasized that use of 
small-diameter tubingless completions, either single or 
multiple, will provide a tremendous impetus to develop 
casing that is more resistant to corrosion and erosion than 
today’s oil country steel—and with internal surfaces that 
resist paraffin deposition. It is entirely possible that the 
tubular material will have enough flexibility to eliminate 
joints. 

If the small-hole well of tomorrow appears to be a 
passing fancy, it should be noted that one operator drilled 
437 wells having hole sizes ranging from 434 to 61% 
inches. The total saving from this one program was nearly 
$3 million. The same operator completed 28 wells with 
2'%-inch oil string, and in many of the wells no tubing 
string was needed or used. Savings on these minimum 
cost wells exceeded 30 percent in many cases. 

More efficient rigs, tubingless completions, multiple 
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Low Cost Multiple String Wellhead 


Middle Or Upper String 


Lower String 








Urgently needed is a low-cost wellhead to permit rapid, trouble- 
free landing and positive sealing of the multiple casing strings, 
run either independently or dependently. 


completions, slim hole drilling equipment and methods— 
all of these pose a real challenge to the modern engineer. 


IMPROVED LEASE AND WELL OPERATIONS 

Lease and well facilities account for a sizeable portion 
of the industry’s annual $1 billion equipment purchases. 
Yet, despite this target, development of the past decade 
has been largely confined to providing equipment for 
higher pressure service, semi-automatic tank battery and 
well operation, and improved liquid recovery from gas. 

The dawning industry-wide acceptance of automatic 
custody transfer equipment may be the most important 
technological contribution to lease equipment in the past 
decade. 

Such a summary of dedicated and constructive effort 
could again lead to the conclusion that refinement is all 
that can be expected from continued development work 
in lease equipment. Conversely, a survey of the total re- 
quirements for separation, measurement and handling of 
oil, water and gas will definitely indicate a tremendous 
monetary return for a realistically sized, highly unitized 
facility. 


Most urgent needs. The major challenge to mechanical 
engineering technology in the field of lease facilities is to 
develop realistically sized, major production units of high 
portability that can be interconnected on the lease at 
negligible cost with minimum piping to provide automatic 
unattended lease operation. 
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This unit represents one of the initial efforts to provide an oil, 
water, and gas separation operation with built in facilities for 
automatic custody transfer of oil and gas. Although mounted on 
a skid measuring 4 x 7 feet, the unit will perform all of the 


Some components must be developed to permit realiz- 
ing the entire economic potential of automatic custody 
transfer, coupled with prepackaged, assembly-line produc- 
tion units. The more important developments needed 
include: 


@ A centrifuge for oil-water separation in the 2-3 horse- 
power class developed to yield a finished product of 99.9 


yielded by current commercial centrifuges. 


@ A reasonably priced system to automatically compen- 
sate meter reading for water content in a merchandisable 
oil stream in cases where installation of centrifuges is not 
required for water-oil separation. 

Certainly, men devoted to improving the mechanical 
technology of the industry will not overlook the possibil- 
ities of certain other equipment. For example, one opera- 
tor has demonstrated in southern Louisiana that in highly 
faulted salt domes, it is feasible to inject gas as a means 
of recovering oil located structurally above the highest 
well. Gas injected for this purpose is lost unless another 
well is drilled. The process suggests a future need for 
highly compact, fully unitized, low-cost inert gas genera- 
tors and compression units. 

Also, numerous examples can be cited where relatively 
small developments will have tremendous utility. For in- 
is need for a low-cost unit that would permit 
withdrawing relatively limited mechanical or electrical 
energy from a flowing liquid stream for use at remote 
locations. 


stance, there 
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useful functions of a standard tank battery with a pipe line con- 
nection. This assembly, even custom-fabricated, still costs less 
than half as much installed as the conventional battery it re- 
placed, yet it is even more portable than a pumping unit, 


One application would be the offshore platform where 
energy loss resulting from the necessity to reduce pressure 
from 2,000 to 600 pounds per square inch could be uti- 
lized to generate the power required to operate safety 
and warning devices as well as provide energy needed for 
automatic operations. 


Lease and well maintenance. Oil industry expendi- 
tures for lease and well maintenance are estimated at 
about $2 billion per year. It is obvious that the drilling 
of unnecessary wells with their continued maintenance is 
one way to increase production costs. 

It. has been acknowledged that the key to minimum 
operating costs is through planning of the entire lease and 
field development program with emphasis on the selection 
of facilities that in both size and simplicity provide opti- 
mum operation. 

The unitized production facility with its automatic cod- 
ing and well handling procedure should largely elimi- 
nate the last of the routine manual and clerical opera- 
tions associated with producing and accounting for oil. 
Such automatic routing of lease production data will fur- 
ther open the door to complete machine accounting for 
production. 

If even ten minutes of clerical time can be saved per 
run ticket eliminated, the saving becomes impressive when 
the number of run tickets necessary to sell the annual 
U.S. oil production of 2.5 to 3 billion barrels are con- 
sidered. 

If each ticket totaled as much as 500 barrels, the sav- 
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ings would be a million clerical manhours per year with- 
out consideration of similarly large savings in pumper and 
gager time. 

Turning to gas accounting, field efforts are directed 
at measuring and recording static and differential pres- 
sures for eventual conversion to standard cubic feet or 
Btu’s. In either event, much calculation time and many 
conversion factors are required to arrive at something 
which perhaps could be measured directly—the weight of 
fuel delivered. 

The mass flow principle certainly offers hope of as 
great a simplication in gas measurement and accounting 
as the direct-recording positive-dump metering offers 
in oil. 

Other aspects of mechanical ingenuity will be required 
to achieve fully the basic goal of an automatic unattended 
operation. For instance, there is not available a fail safe 
stuffing box. 

Similarly, much work remains to be done in the broad 
areas of preventive maintenance and corrosion control to 
insure satisfactory long-term operations. Nevertheless, one 
major problem will be to bring about the broad under- 
standing in all phases of the industry to insure full ac- 
ceptance of this phase of technology. 


MORE EFFICIENT REMEDIAL WELL WORK 

The other major field of mechanical engineering tech- 
nology in lease and well operations is the broad field of 
workovers, well servicing and artificial lift. 

Developments in these areas have been impressive in 
the past decade, and, as mentioned earlier, these develop- 
ments already have made the tubingless completion a 
reality. However, many of the 24-inch wells of tomorrow 
will be equipped with 14-inch or 14-inch tubing strings. 
Also, practically all of the workover, artificial lift and 
other associated equipment for the 2-inch tubing string 
of today must be made available at proportionate cost for 
use in these smaller sizes. 

Similarly, technology in such fields as fracturing, where 
emphasis in the past has been on the high-rate, high- 
volume type of operation, must master such factors as 
sand falling rate, pumpability and fluid loss characteristics 
so as to permit satisfactory operation through smaller in- 
jection strings. 

Early work in this direction has indicated not only 
satisfactory results, but also sharply reduced power re- 
quirements and thus reduced costs. 

The smaller diameter wells and associated equipment 
of tomorrow will sharply reduce the size, cost and labor 
requirements for well service and workover units, thereby 
fostering the development of the integrated combination 
well service unit needed to eliminate up to six separate 
service units on location to perform a relatively simple 
reworking operation. 


ADDITIONAL RECOVERY PROJECTS 

Of the estimated 310 billion barrels of oil originally in 
proved fields in the United States, only 27 percent—or a 
little more than one-fourth of every barrel—can be eco- 
uomically produced by natural reservoir energy. 

The elusive three-fourths of a barrel has been and still 
is a great incentive for the development and application 
of technology to result in its economical recovery. Say, 
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for example, that the 73 percent of the oil left in the 
ground is whittled just 1 percent—down to 72 percent: 
The oil industry would recover another 3.1 billion bar- 
rels of oil! 

Basically, two areas of applied technology are resulting 
in additional recovery. First is the development of more 
efficient and less expensive means of producing oil so 
reservoirs operating under natural drives can be carried 
to a greater degree of depletion. 

However, the real promise of increased recovery lies 
in the area of applying technology to control reservoir 
energy and fluid properties. In this area, the technology 
of altering physical properties appears to be on the thres- 
hold of a major breakthrough. 

Waterflooding is the oldest and the most successful of 
the additional recovery techniques. In 1948, water injec- 
tion operations accounted for only 80,000 barrels per day. 
Last year, waterflood production averaged almost 600,000 
barrels per day or 8.5 percent of the U.S. total. 

Waterflooding probably will continue to be the main- 
stay of additional recovery technology in the immediate 
future, but the problem of suitable floodwater supply 
looms on the horizon. Here, certainly, is a fertile field for 
applied technology. 

Gas injection into reservoirs is another technique that 
has enjoyed widespread acceptance in the past. Recent 
developments have proved once again that a high per- 
centage of oil originally in place can be recovered with 
gas injection under favorable reservoir conditions. These 
techniques include the enriched gas process, high-pressure 
gas injection, LPG flood, and simultaneous gas and water 
injection. 

Also, several new additional recovery processes are 
beginning to show promise. Some examples are thermal 
recovery techniques such as in situ combustion, steam 
and hot water injection, and the injection of hot gases, 
such as engine exhaust. Injection of air, inert gases and 
carbon dioxide dissolved in water are being tried, too. 

Many other methods deal with the changing of rock 
properties that hold promise of additional recovery— 
provided engineering skill is equal to the task of develop- 


ing them. 


EFFICIENT WELL SPACING 


It is unfortunately true that in the past the industry 
has not taken full advantage of its scientific knowledge. 
Competition from low-cost foreign oil, however, is putting 
pressure on oil companies to apply all of their technical 
know-how—not only to produce as well as they know 
how, but to step up the pace of technological develop- 
ment. 

A few comparisons point up the kind of competition 
that the domestic industry is facing today. In the United 
States, there is an average reserve of only about 60,000 
barrels of oil for each producing well. Each well com- 
petes with a well in Venezuela with a reserve of over 
1 million barrels, and a well in the Middle East with a 
reserve of over 270 million barrels. 

Then consider producing rates. The average well in 
this country produces about 13 barrels per day, compared 
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One operator has demonstrated in southern Louisiana that in 
highly faulted salt domes it is entirely feasible to inject gas as a 
means of recovering oil located structurally above the highest 
well. Gas injected for this purpose is lost unless another well is 
drilled for its recovery. The process suggests the future need 
for a highly compact, fully unitized, low-cost inert gas generator 
and compression unit. 


with 200 barrels per day in Venezuela and over 5,000 
barrels per day in the Middle East. 

One of the main reasons why the U.S. oil industry 
comes out on the short end of these comparisons is that 
operators knowingly drill on close spacing patterns. ‘This 
has contributed directly to low per-well reserves. Further- 
more, it has severely weakened the industry’s ability to 
continue finding new reserves to meet the country’s ulti- 
mate requirements. 

Technology already has proved that oil can be effi- 
ciently drained over extremely wide distances at realistic 
producing rates. Technical literature is abundant with 
laboratory and field performance data which show that 
oil can be properly drained over wide areas even in ex- 
tremely tight formations of varying permeability. 

Too many do not know the truth. Scientific aspects of 
well spacing have long been understood, but outmoded 
concepts have hung on. typical misconception is that 
wide spacers want to apply a fixed spacing rule to all 
fields, regardless of geology, but this is not so. Advocates 
of efficient well spacing have never contended that a hard 
and fast spacing rule should be applied across-the-board 
in disregard of physical facts. 

Another misconception is that advocates of wide spac- 
ing are trying to squeeze out the small tract owner and 
deprive him of his rights. Rights of the small land or tract 
owner must be protected—but that protection should not 
permit drainage from the adjoining tracts. 

Still another misconception is that wide spacing will 
lead to the drilling of fewer wells and would have a 
detrimental effect on the economy in general and allied 
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equipment and service companies in particular. It js 
hardly conceivable that a healthy and expanding in. 
dustry would drill fewer wells. Sensible well spz ucing 
would free capital, men and equipment for this discovery 
of new reserves and the establishment of conservation 


projects to increase recovery from existing fields. 


IMPROVED EXPLORATORY TECHNIQUES 

Another major means by which the oil industry can 
achieve important cost reductions is through improve. 
ments in exploratory methods and equipment. 

Several opportunities exist for cost reduction through 
such devices as improved subsurface analysis and corre. 
lation, improved seismic recording using magnetic tape, 
and improved core drilling equipment. 

Another opportunity lies in development of techniques 
for location of oil accumulation in stratigraphic traps. 
Only a small portion of the cubic area which is poten- 
tially oil bearing in this country has yet been tested by 
drilling. Much oil remains to be discovered in strati- 
graphic traps which can seldom be located today except 
by costly drilling operations. 

A scientific breakthrough which would give the indus- 
try a means of locating stratigraphic traps economically 
would significantly reduce finding costs. 

The odds against finding oil through sheer luck are 
becoming so prohibitive that more and more emphasis 
must be placed on scientific methods, and greater amounts 
of time and money must be spent for these purposes. 


INCREASED RESEARCH 

Perhaps the most important cost saving device of all 
is increased research in all phases of oil finding, develop- 
ing and lifting activities. Imagine for a moment what 
would happen if the same kind of intensive, creative 
scientific effort could be directed into the oil industry 
that went into the development of the hydrogen bomb, 
atomic submarines, earth satellites, and the recent moon 
rockets! 

If the formidable technological problems involved 
these developments can be solved, is it too much to expect 
that better ways of locating oil, che — means of drill- 
ing holes, and better techniques to increase oil recovery 
can be developed? 

The oil industry always has prided itself on being pro- 
gressive. How, then, is it possible to account for the fact 
that research expenditures are relatively low compared 
with many other major industries in the United States? 

Total money spent in all phases of exploration and 
production research is estimated at about $40 million per 
year, which is less than 1 percent of the entire industry's 
estimated capital expenditures. 

Information and illustrations contained in the subtitles 
Sizing of Lease Well Equipment, Lease and Well Opera- 
tions, Remedial Well Work, Recovery Projects and Well 
Spacing were obtained from papers presented by Harry 
Pistole and Martin E. True, Humble Oil & Refining 
Company, at September 1958 American Society of Me- 
chanical Engineers meeting, Denver, and from a speech 
presented by James H. Galloway, Humble Oil & Refining 
Company, before the Southwest Texas Section of the 
Society of Petroleum Engineers of AIME, Corpus 
Christi, Texas, September 16, 1959. Other information 
was obtained from industry associations, government 
sources and speeches by L. F. McCollum, president of 
Continental Oil Company. ) 
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A WORLD OIL SPECIAL REPORT 


Fiow one company 
etermines cost 


By R. E. Megill, Senior Economist 


The Carter Oil Company, Tulsa 


Most businesses know what their costs are. Plants can 
be built, products made and a cost per product de- 
termined. 

But, the oil industry is not quite so fortunate. Spend- 
ing money in exploration does not guarantee finding 
oil. If oil is found, the quantity is not immediately 
known; and, seldom is the cost of finding per barrel 
known soon enough to have its proper influence on 
current decisions. 

About the only thing the public knows about pro- 
ducing oil companies is that they make profits. Many 
companies are not able to tell where these profits origi- 
nate, because of their inability to allocate costs. Profits 
may be coming from older fields, but this is difficult to 
express quantitatively. The petroleum industry needs 
more facts. 

One of the vital facts the industry needs to know 
is its cost of finding oil. Only by comparing the amount 
of money spent looking in an area to the barrels found 
in that area can the industry judge the efficiency of 
its exploration program. 

Following are the methods The Carter Oil Company 
uses to estimate the number of barrels found in a given 
field, plus a suggested plan tg calculate the amount of 
money the oil industry is spending to find oil and gas. 


How reserves are determined. In determining the 
costs of finding, many people use American Petroleum 
Institute reserve additions as indicative of barrels found. 
If a very long period is considered, this is reasonably 
accurate. The disadvantages on a short-range basis are 
many. 

For example, reserve additions resulting from water- 
flood projects in old reservoirs are not a result of cur- 


NOVEMBER 1959 WORLD OIL 


rent exploration; they should be credited to earlier ex- 
ploration programs. Waterflood reserve additions cannot 
be segregated in using API data. Similarly, major re- 
visions (up or down) in old fields are not a result of 
current exploration efforts. These changes also cannot 
be isolated from API data. 

The results of current exploration programs can be 
determined only by considering the new reservoirs found 
during the period. Finding expenses should be related 
to the barrels of oil found in these reservoirs. Determin- 
ing the proper barrels to relate to current costs necessi- 
tates adding to current reserve data an estimate of future 
reserve additions. 

Following is the method used to estimate reserves in 
this analysis: 


e All petroleum reservoirs are separated by year of 
discovery. 


© Current estimates of reservoirs are tabulated by year 
of discovery. 


© Current estimates are statistically corrected for future 
reserve additions, both primary and secondary. 
This method adjusts the barrels found and developed 
to a probable final basis. 


Calculation of finding costs. To calculate the cost of 
finding in a specific area, the basic exploration facts 
must be assembled. These include the number of em- 
ployed geologists, the amount of geophysical work per- 
formed, the number of employed scouts, the undeveloped 
acreage holdings, and the number and average depth 
of dry holes. 

Geological costs can be calculated by multiplying the 
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number of employed geologists by the cost per year to 
arrive at total geological cost. The number of employed 
geologists can be estimated from the American Associa- 
tion of Petroleum Geologists’ mailing list.’ 

Total seismograph cost can be estimated by multi- 
plying the cost per crew per month by the number of 
crew months worked. Scouting “costs are estimated in 
the same manner as geological costs. 

Using drilling cost data published by the Joint Survey, 
the cost of dry holes can be estimated. Acreage holdings 
have been published for some time by the Independent 
Petroleum Association of America and other sources.* * ® 
From these holdings, the number of acres acquired and 
leased are estimated. Surrendered lease cost, annual 
rentals and leasing costs are determined by multiplying 
cost per acre factors times the appropriate acreage. 

This describes briefly the technique used to estimate 
the cost of finding for a given area. Basically, it is the 
application of dollar costs to various physical factors 
that can be estimated or measured in a particular area. 


These costs included money spent looking for gas. No 
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attempt is made here to allocate costs for gas found. 
There is no general agreement in the industry on how 
this should be done. Those interested in correcting these 
costs can apply their own allocation techniques to the 
total dollars spent. Such a correction is obviously more 
important in some areas than others. 

Meanwhile, it must be remembered that the cost-per- 
barrel numbers quoted here are slightly higher by what- 
ever amount would be allocated to gas. Such allocation, 
however, will not affect the general conclusions of this 
analysis concerning the trends in finding costs. 

Following is a sample cost analysis for the Rocky 
Mountain area, and for the interior United States: 


ROCKY MOUNTAIN COST OF FINDING 


The area included in this cost report includes Idaho, 
Montana, North and South Dakota, Wyoming, Nevada, 
Utah, Colorado, and the western panhandle of Nebraska. 
The effect of recent intensified exploration in this area 
is indicated by the four graphs in Figure 1. 

Pool drilling peaked in 1954 with almost 2,400 com. 
pletions; 1957 completions totaled about 1,800 wells. 
Wildcat wells peaked in 1956 and were at about the 
same levél in 1957—1,800. 

Rocky Mountain production in 1957 was 630,000 
barrels per day, six times the production rate in 1942, 
Remaining reserves at year-end 1957 were seven times 
the 1942 level. 


Discovery data. Successful wildcats increased from less 
than 10 in 1942 to more than 150 wells per year in 
1955. (See Figure 2). Since 1943-44, there has been a 
gradual decline in the success rate; the current level of 
74 percent is a decrease from the high of 18 percent 
in 1944, 

At the same time, crude oil reserves discovered per 
wildcat oil well drilled have decreased. The average 
size of discoveries was 10-15 million barrels in the early 
1940’s. Since 1953, the average successful wildcat has 
found 2.5 million barrels. However, because of the in- 
creased number of wildcats drilled, the amount of re- 
serves per year has been tremendously upward since 1944. 


Basic Exploration Statistics Rocky Mountain Area 
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Since 1942, more than 5 billion barrels have been 
found in the Rocky Mountains. 


Exploration statistics. The number of employed geolo- 
gists has increased rapidly in the area since 1942. At 
present, there are almost 2,000 geologists in the Rocky 
Mountain states, with more than 120 scouts employed 

See Figure 3). 

Seismograph crew months increased gradually until 
1951, when 1,200 crew months were reported. The dis- 
covery of oil in the Williston Basin jumped seismograph 
activity to 2,100 crew months in 1952 and 1953. Since 
that time, crew months have declined to the 1951 level. 
Another peak was reached in 1956, but in general gravity 
meter work in this area is declining. 

Following a rapid increase in exploratory activity 
after 1950, acreage holdings reached a peak of 150 mil- 
lion acres in 1955. Dry holes also increased rapidly after 
1950, peaking at about 2,500 in 1956. 


Converting statistics to dollars. The petroleum indus- 
try spent about $60 million on geology and geophysics 
in the Rocky Mountain area during 1957. This was 20 
percent of the finding costs (See Figure 4). 

Acreage costs amounted to 40 percent of the cost of 
finding, totaling about $160 million. Much of this was 
in rental costs which increase as each area is leased 
the second time. 
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Dry hole costs amounted to $120 million per year in 
1955, 1956 and 1957—almost 40 percent of the finding 
cost. 

The total amount of money spent looking for oil in 
the Rocky Mountains reached a peak of about $350 
million in 1957. This was a cost per wildcat of almost 
$200,000, or at a 72 percent success rate, $2.5 million 
per successful wildcat. 

These dollars compared with the net barrels found 
provide a cost of finding per barrel, as shown on Figure 
5. Finding costs per barrel in the Rocky Mountain area 
are among the lowest in the United States, but have 
increased significantly since 1946, reaching a peak in 
1954-55. In 1957, finding costs were about 70 cents 
per barrel, including a correction for future waterflood 
reserves. 

The money spent in any one year looking for oil or 
gas may have only an indirect relationship to barrels 
found. Some leases bought today will be dril'ed in sub- 
sequent years. Some of the prospects uncovered by geolo- 
gists and geophysicists will be drilled later. However, 
by considering a 16-year period, the finding cost trend 
can be established. 


U.S. INTERIOR COST OF FINDING 

The yearly cost of finding oil, primary and secondary, 
is shown for three areas on Figure 6. These areas com- 
prise most of the interior U.S. They include Kansas 
and Oklahoma, the Illinois and Michigan Basins, and 
the Rocky Mountain area. 

In 1957 the Rocky Mountain area had the lowest 
finding costs of the three areas. During that year, finding 
costs were about $2 per barrel in the Illinois and Michi- 
gan Basins, $1.30 per barrel in Kansas and Oklahoma, 
and 70 cents per barrel in the Rocky Mountains. 

The average costs over various periods are as follows: 


Cost of Finding Per Barrel 
$ Per Net Barrel 


Area 1942-57 1954-57 
Kansas-Oklahoma 0.57 1.04 
Illinois-Michigan Basins 0.70 1.26 
Rocky Mountains 0.41 1.07 


U.S. Interior Cost of Finding Per Net 
Barrel Primary Plus Secondary 
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Replacement costs per barrel. [3y making additional 
calculations of development and operating costs of the 
areas, an interesting comparison can be made between 
replacement cost per barrel (the sum of finding, devel- 
oping and operating costs per barrel) and the average 
crude price in the area. These comparisons are made 
on Figure 7. 

It is immediately apparent that the Rocky Mountain 


area has had the most favorable relationship between 


Replacement Cost Per Barrel 
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Industry Cash Position Rocky Mountain Area 
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replacement cost and crude price per barrel. However, 
the need for an increase in finding efficiency—to lower 
replacement costs—is apparent in all areas. 

lhe fact that there is a relationship between replace- 
ment cost and crude price indicates that either replace. 
ment cost is restricted by crude price or that crude price 
is pressured upward by replacement cost. 

Probably, neither is completely correct. Crude prices 
are affected by other factors also: 

@ The price of competing crudes at refining centers. 

@ Prices of products made from crude oil. 

@ Price or costs associated with competing fuels. 

The cost of any commodity must eventually be reflected 
in its selling price. However, other factors sometimes 
restrict prices. In such instances, the industry has only 
one alternative lower its costs. 

Cost reduction is particularly important now, because 
the cost of finding oil per barrel is rising more rapidly 
than development and operating costs per barrel. Fur- 


thermore, it will continue to do so in the future. 


Cash position. In any new exploration area, huge sums 
of money are spent finding and developing new reserves 
before any money is returned. The rapid expansion of 
the Williston Basin, coupled with the activity in the 
Denver and Paradox Basins accentuated the difference 
between income and outgo. 

Between 1950 and 1957 the oil industry accumulated 
a $1 billion deficit in the Rocky Mountain area (See 
Figure 8). This deficit emphasizes the huge cash re- 
quirements of the petroleum industry. 

Sufficient reserves have been added to the Rocky 
Mountains to more than offset the deficit. However, it 
will be some time before the deficit is erased. 

Needed: Accurate Cost Figures. The producing phase 
of the oil industry is handicapped as few industries are 
by lack of current data as to the success or failure of 
its exploration (investment) efforts. Some of the most 
worthwhile additions to petroleum statistics have been 
the publication of the Joint Survey. However, these are 
hardly more than a very smal] beginning. Much more 
data needs to be published, and preferably on an area 
basis. 

If the U.S. petroleum industry is to survive the intense 
competition with other crude suppliers of the world, it 
must become more familiar with its costs. It must find 


where the best opportunities lie for reasonable profits. 


Presented at the Forty-Fourth Annual Meeting of 


The American Association of Petroleum Geologists,, 


Dallas, March 1959. 
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Valuable “self-help” arti- 
cles are on the following 
pages. Be sure to read... 


Can equipment leasing cut 
production costs? 


shows how two independent 
producers have benefitted from 
equipment leasing. Page 123. 


How to improve LACT 
performance 


... describes operation of a new 
instrumentation package de- 
signed specifically for LACT 


fer? ice. Page 129. 


How to handle high strength 
drill pipe 

discusses advantages and 

uses of new hoisting methods. 


Page 117. 


Preventing equipment 
failure in sour gas- 
condensate wells 


explains Shell Oil Com- 
panys method of determining 
the corroswwity of each new well 
stream and how to use thts in- 
formation to select proper resist- 
ant equipment and appropriate 
completion practices. Page 125. 


Geologists’ interpretation of 
drilling mud requirements 


... presents a logging method 
which the author believes will 
yield optimum evaluation for 
each general type of drilling 
mud. Page 133. 


How new additives improve 
deep well cementing 


here are the new cement- 
ing techniques Phillips Petroleum 
Company used in drilling three 
deep tests nm Pecos County, 
Texas, during 1958. Page 140. 


80-acre spacing sufficient to 
deplete primary oil 

.. presents a case history show- 
ing how wider well spacing pro- 
vided excellent primary recovery 
and now serves for water flood 
operations in the Horsehead 
field, Arkansas. Page 146. 
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FIGURE 1—These sulfate reducing bacteria were responsible for most of the corrosion 
experienced by Continental Oil Company on the Bozeman lease. These specimens were 
isolated from produced water and are shown here magnified 44,000 times. 


Corrosion is controlled 
by bactericide treatment 


Conoco reduced well equipment repairs 59% by 
treating producing wells in Indiana with bacterial 
control agents instead of inhibitor 


By R. C. Allred, Research Group Leader, 

J. D. Sudbury, Supervising Research Chemist, and 
D. C. Olson, Senior Production Engineer, 
Continental Oil Company, Ponca City, Okla. 


lease near Griffin, Ind. Conventional 
corrosion inhibitor treatment previ- 
ously had been used on the lease with- 
out success. Application of bactericides 


BACTERICIDES recently were applied 
successfully to prevent corrosion in 
producing wells on Continental Oil 
Company's Bozeman Land Company 
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alone (without corrosion inhibitor) 
reduced pulling jobs 59 percent. A 77 
percent reduction in corrosion rate 
also occurred. 

In oil field operations, produced 
fluid may contain large numbers of 
sulfate reducers, Where corrosion is a 
problem and conventional corrosion 
inhibitors have not performed satis- 
factorily, the corrosion inhibitor may 
have to be supplemented with a bac- 
tericide to obtain maximum corrosion 
protection. Prior to the use of a bac- 
tericide, a bacterial analysis should be 
made on the produced fluid at the 
wellhead to make sure that sulfate re- 
ducing bacteria are present. 

Field evidence shows that sulfate 
reducing bacteria, when present, can 
play an important role in corrosion of 
producing well equipment. Control of 
these bacteria can provide a substan- 
tial reduction in corrosion rates. 

It-has been noted that while some 
corrosion inhibitors perform well in 
laboratory tests they have failed in 
field use. When this occurs, it is al- 
ways assumed that the laboratory test 
is at fault. In view of past results, it 
is possible that the poor showing of a 
corrosion inhibitor in the field could 
be due to its inability to control sul- 
fate reducing bacteria. 

The role of sulfate reducing bac- 
teria in iron corrosion was first de- 
fined in 1934.1 The theory was ad- 
vanced that these organisms could 
accelerate anaerobic galvanic corro- 
sion through an ability to act as de- 
polarizing agents. This work was 
confirmed and expanded by other in- 
vestigators.?:® 

Most previous work on microbial 
corrosion has been limited to the ef- 
fect of sulfate reducing bacteria on 
the corrosion of oil and gas trans- 
mission lines. Little information is 
available about the effects of these 
organisms on down-hole equipment 
in producing wells. .This study was 
made to determine the importance 
of sulfate reducer control as related 


to corrosion contro] in producing 


wells. 


Experimental methods and re- 
sults. To define the role of sulfate 
reducing bacteria in corrosion of pro- 
ducing well equipment, the following 
procedure was set forth. Producing 
wells with a high sulfate reducer count 
and a long history of excessive pull- 
ing jobs would be used for the test. 
The wells would be treated with a 
bactericide that had no corrosion in- 
hibiting properties, and all subsequent 
changes in corrosion rates and pulling 
jobs recorded. Under these conditions, 
any reduction in corrosion would be 
the result of bacterial control. 
Sodium tetrachlorophenate was the 
chemical selected for use in the test. 
This material had no corrosion in- 
hibiting properties and was effective 
against sulfate reducing bacteria at 
concentrations of 15-20 ppm. Later in 
the field test, 2,2’ methylene bis (4 


TABLE 1—Data shown here indicate a 59 

percent per month average reduction in 

rod, tubing and pump repairs when bac- 

tericides were used in lieu of corrosion 
inhibitor. 








ROD, TUBING, AND PUMP 
REPAIRS PER MONTH 





| Poly- | 
phosphate | 
Formalde- 
hyde _| Bactericide!| Percent 
WELL Treatment | Treatment Reduction 
Bozeman 46 0.75 | 0.44 41 
Bozeman 54 1.00 | 0.13 } 87 
Bozeman 55 1.11 0.33 | 70 
Bozeman 56 0.22 | 0.13 41 
Average 59 


| ——————=—————_——_— 


1 Bactericide treatment 25 ppm for 18 months. 





TABLE 2—Corrosion rates in MPY for the 
four test wells are shown here. An aver- 
age reduction in corrosion rate of about 
77 percent was realized when only bac- 

tericides were used. 





CORROSION RATES—MPY 











Poly- | 
phosphate | 
Formalde- | | 
hyde | Bactericide! Percent 

WELL Treatment Treatment Reduction 
Bozeman 46.....| 17.4 | 35 | 80 
Bozeman 54 | 12.0 30 | 7% 
Bozeman 55 9.0 | 20 | 78 
Bozeman 56 10.5 2.5 76 








1 Bactericide treatment 25 ppm. 


chlorophenol) (sodium salt) was sub. 
stituted for the tetrachlorophenate, 

The latter chemical was available 
in liquid form while the former was 
obtained as a powder. The newer 
chemical was somewhat more effec. 
tive as a bactericide. It also had no 
corrosion inhibiting properties. 

Four Tar Springs producers were 
selected as test wells from the Boze. 
man Land Co. lease. This lease was 
operated by Continental Oil. Prior to 
the test, these wells had been treated 
unsuccessfully with a combination of 
formaldehyde and polyphosphate. The 
wells all had a sulfate reducer count 
of over 10,000 organisms per milliliter 
of water. Complete records on pulling 
jobs and corrosion rates over an ex- 
tended period also were available. 

Table 1 shows the reduction in rod, 
tubing and pump jobs over a one and 
one-half year period while the wells 
were being treated with the chlon. 
nated phenol type bactericides. The 
four wells averaged a 59 percent re- 
duction in pulling jobs. Sulfate re- 
ducer counts were reduced from over 
10,000 per milliliter to less than 10 
per milliliter. These data indicate that 
in these wells sulfate reducing bac- 
teria were responsible for about 59 
percent of rod, tubing and pump 
failures. 

Corrosion rates as measured by 
weight loss on mild steel coupons are 
given in Table 2. An average reduc- 
tion in corrosion rates of about 77 
percent occurred with the bacterial 
control agent. Since the bacterial con- 
trol agents had no corrosion inhibiting 
properties, it must be concluded that 
sulfate reducing bacteria were respon- 
sible for more than 77 percent of the 
corrosion occurring in these wells. 
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This month's report on what's new in equipment, 
services and literature begins on Page 202 
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OIL and GAS FIELDS 


Southwest Kansas and Oklahoma Panhandle 





Wells Drilled During First 
Eight (8) Months Of 1959 
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New activity in Southwest 
Kansas-Okla. Panhandle 


Exploration and development are proceeding briskly 


in Beaver County, Oklahoma, and in Seward-Meade 


counties, Kansas 


By R. S. Buchanan, Consulting Geologist 


Liberal, Kan. 

EXPLORATION AND DEVELOPMENT 
activity is booming in 10 southwest 
Kansas counties and three counties in 
the Oklahoma Panhandle. 

During the first eight months of 
1959 operators marked up the follow- 
ing record in Kansas (for the specific 
area, see map): 

@ 57 wildcats drilled, 28 of which 
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were producers. 

@ 92 deep development wells com- 
pleted, plus 24 shallow wells. 

The record in three Oklahoma 

counties: 

@ 83 wildcats drilled, 38 of which 
were producers. 

@ 206 deep development wells, plus 
4 shallow wells. 
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In late October, 13 wells were drill- 
ing, 3 locations had been staked and 
19 wells were in various stages of 
completion in the 10 southwest Kan- 
sas counties. 

In the three Oklahoma Panhandle 
counties, 30 wells were drilling, 7 
locations had been staked and 22 wells 
were in various stages of completion. 

A number of factors have con- 
tributed to the increased activity in 
Southwest Kansas and the Oklahoma 
Panhandle. Among these are: 

1. Multiple pay prospects exist over 
much of the area. 

2. Lease expirations due within the 
next few years demand peak develop- 
ment and exploration programs. 

3. Shallow Hugoton field well con- 
trol serves as ready made core drill 
data for deeper drilling objectives 
within the Hugoton field. 

4. Recently available oil pipe line 
outlets have made oil prospecting 
more attractive. 

Geographical location has rendered 
Liberal, Kan., a natural center for oil 
and gas activity in the two-state area. 
Here many operating companies, serv- 
ice companies and supply stores have 
established offices. Most of the 
area is well served by highways lead- 
ing to Wichita, Denver, Oklahoma 
City and Amarillo. Rail facilities and 
air transportation are available at Lib- 
eral and Garden City. Flat or gently 
rolling topography renders transporta- 
tion a minor problem. 


Geology. In a geological sense, south- 
west Kansas and the Oklahoma Pan- 
handle occur at the northwest end of 
the Anadarko Basin. With the excep- 
tion of southeastern Beaver County, 
Oklahoma, which falls on the north- 
ern basin flank, most of the two-state 
area shown on the maps occurs on the 
Northern Basin Shelf of the Anadarko 
Basin. 

Dominating the area as major struc- 
tural features are the Cimarron up- 
lift of eastern Cimarron County, Okla- 
homa, and western Morton County, 
Kansas, and, adjacent on the east, the 
Hugoton Embayment. 

The majority of proven production 
is now being obtained from sediments 
of lower Permian, Pennsylvanian and 
upper Mississippian age. Lower Per- 
mian productive horizons are in most 
cases carbonate over the entire area. 
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With the exception of the lower Penn- 
sylvanian Morrow series which is pri- 
marily a sand and shale sequence, the 
Pennsylvanian shelf facies is a carbon- 
ate formation 

At the break from the shelf 


the northern basin flank in southeast- 


area to 


ern Beaver County, upper Missourian 
carbonate sediments exhibit an abrupt 
change of facies to a shale and sand 
Tonkawa) sequence. 
Upper Mississippian (Chester) rocks 
east of the Hugoton field consist pri- 
marily of shales and limestones. Unde 
the Hugoton field 
sediments exhibit a facies change to a 


lower Chesterian 
sand and shale section. Pay sections of 
the Mississippian St. Louis formation 
consist of coarse oolitic limestones with 
excellent porosity and permeability. 

markers are the 


Commonly used 


Winfield formation of the Chase 





Most Active Areas 


The most active Kansas coun- 
ties are Meade (14 wildcats and 
33 development wells completed 
during the first eight months), 
Finney County (6 wildcats and 
47 development wells), and 
Haskell County (11 wildcats 
and 12 development wells). 


Most of the current activity is 
in the Pleasant Prarie Pool in 
Finney and Haskell counties, 
the Eubanks Pool in Haskell 
County—and in the Pennsylva- 
nia limestone, Morrow sands 
and Chester limestone in Meade 
County. 





About 75 percent of the wells 
are gas in Meade County, while 
nearly all the wells are oil in 
Haskell and Finney counties. 

Beaver County is by far the 
most active area in the Okla- 
homa Panhandle with 41 wild- 
cats and 124 development wells 
completed during the first eight 
months. 


In Texas County, 21 wildcats 
and 68 development wells were 
completed. The record in Cim- 
arron County was 21 wildcats 
and 18 development wells. 


About 75 percent of the wells 
in the three Oklahoma coun- 
ties are gas. 
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Group, the Heebner shale, the top ol 
the Morrow series and the top of the 
Mississippian. 


Discovery methods. Gravity and 
seismic data when coupled with sub- 
surface information have formed a 
good combination for prospecting for 
structural traps. 

Subsurface methods alone have lo- 
cated the majority of the stratigraphic 
traps. Hugoton field well core drill 
data, coupled with subsurface meth- 
ods, form a useful combination for 
deep prospecting for structural traps 
in the Hugoton field. 

Stratigraphic and _ structural-strati- 
graphic traps at the present time ac- 
count by far for the greater part of 
existing production in the two-state 


area. 


Development history. [uring 1948- 
1953, large scale lease campaigns were 
most of the 


under way throughout 


area. During the latter part of this 
period, development work was started 
in the Keyes field, northeastern Cimar- 
ron County, Oklahoma: Greenwood 
field, western Morton County, Kan- 
sas; Liberal-Light pool area, southern 
Meade County and northwest Beaver 
County; and in the Novinger Pool, 
Meade County. 

From these early centers of interest, 
exploration and development has 
spread in all directions. 


Recent trends. A recent trend to- 
ward deep exploration and develop- 
ment within the confines of the Hugo- 
ton field has been noted during the 
past two years. Core drill data offered 
by shallow Hugoton field wells give 
invaluable subsurface information in 
probing for deep structural and struc- 
tural-stratigraphic traps. 

As a result of this deep drilling, oil 
production has been found in St. 
Louis reservoirs in the Pleasant Prairie 
field and in the Chester sands in the 
Eubanks pool area of Haskell County, 
Kansas. Other results of deep Hugo- 
ton field exploration are the location 
of what appears to be a sizable Coun- 
cil Grove Group gas reservoir in Ste- 
vens and Grant counties, Kansas, and 
a possible extension of upper Morrow 
sand production from the prolific 
Camrick field area of southeast Texas 
and southwest Beaver Counties north- 
westward to the Keyes field area. 

Elsewhere, exploration and devel- 
opment are proceeding briskly in 
Beaver County, Oklahoma, and in 
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Seward and Meade Counties, Kansas. 
West of the Hugoton field significant 
discoveries have been made in Hamil- 
ton County, Kansas, where a major 
westward extension of the Hugoton 
in Stanton 
County, Kansas, where upper Morrow 


field pays appears likely 


sand production has been extended 
and in southeastern Cimarron County 
Oklahoma, where reservoirs ranging 
from the Chase Group to the Morrow 
have been proven productive. 


Spacing. Development of gas produc- 
tive acreage in both Kansas and Okla- 
homa has been on 640-acre units. In 
Oklahoma, where possible, the unit 
must fall within a governmental sec- 
tion. This requirement is not necessary 
in Kansas, but in most cases the unit 
acreage must be contiguous. 
Although oil development has been 
largely on a 40-acre spacing pattern 
in both states, there has been a recent 
trend in Kansas in the Pleasant 
Prairie-Eubanks Pool area to 80-acre 


spacing. 


Lease situation. Presently and for 
the next few years lease expirations 
come due on a number of undevel- 
oped leases taken during the 1948- 
1953 period. As a result of this situa- 
tion, a maximum exploration and de- 
velopment program appears imminent 
for the coming five-year period. 

In most cases, deep rights under the 
Hugoton field are held by shallow 
well production, and the incentive to 
farm out these rights is not as strong 
as for leases outside the field. Some 
farmouts have been made, however, 
and Shell Oil Company is drilling on 
a 20-well program obtained from one 
of the major Hugoton field lease- 
holders. 


Drilling operations. Nearly all drill- 
ing operations are conducted with 
jack-knife rotary rigs. Depth limita- 
tions range from 6,000 feet to 7,500 
feet. 
although in some cases diesel is used. 

The use of standby mud pumps 1s 
a common practice. Both steel and 


Jutane is the most common fuel 


earthern mud pits are used. Two 
thousand pound working pressure 
blowout preventers are most com- 
monly seen. Hole size ranges from 
77-inch to 834-inch. 

A typical casing program calls for 
300 feet to 600 feet of 133¢@-inch sur- 
face casing, 2.500 feet to 3,000 feet 
of 85@-inch intermediate casing, and 
52-inch production string. In areas 
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of excessive surface sand along river 
bottoms some operators set 50 feet to 
100 feet of 20-inch conductor string 
hefore running surface casing. 

Some companies prefer, particularly 
on development wells, to eliminate the 
intermediate casing and to drill the 
well to total depth with a starch mud. 
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The savings of this type of casing pro- 
gram is obvious, but is in many cases 
offset by the following disadvantages: 

1. In the “Glorietta 
Sand,” which occurs between the 
Blaine gypsum and the Cimarron an- 
hydrite, is a notoriously bad lost cir- 


some areas 


culation zone 

































2. Hole conditions and sample 
quality are generally poor and mud 
weight control is more difficult when 
using a starch mud. 

West of the Hugoton field in west- 
ern Texas County and Cimarron 
County, Oklahoma, and in Morton 
and Stanton County, Kansas, salt beds 
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are absent in the Permian. In this 
area, operators customarily set either 
a minimum of 133@-inch surface cas- 
ing or no surface casing, drill to the 
Cimarron anhydrite at approximately 
1.500 feet and set a combination sur- 
face-intermediate 85-inch casing 
string. 

Drilling fluids are dependent on the 
casing program. Where an interme- 
diate casing string is set, drilling fluids 
are commonly chemical muds with an 
8 percent-10 percent oil emulsion. The 
oil emulsion has been found useful in 
controlling mud weight and in slicking 
the hole to prevent sticking in the 
chalk section of the lower Permian 
and the upper Pennsylvanian. 

Where the intermediate casing 
string has been eliminated in the cas- 
ing program, the most common drill- 
ing fluid is a starch mud. Most oper- 
ators prefer to keep their mud system 
heavily loaded with lost circulation 
material at all times. Cotton seed hulls 
in combination with one or more 
other commercial lost circulation seal- 
ers have been found most effective in 
combatting lost circulation difficulties. 
Close supervision of mud quality is 
essential at all times to insure a mini- 
mum of trouble in drilling operations. 

Rigging up time runs two days or 
less. Drilling time varies from 15 to 
30 days depending on depth. Medium 
rock bits are usual with 15-30 bits re- 
quired per well. Footage rates vary 
from $4 to $5 per foot, and day rates 
range from $750 to $850. 

Water wells approximately 300 feet 
deep account for the major portion of 
water used, but occasional hauling is 
required. 

Crooked holes generally are not a 
problem, although crooked interme- 
diate casing holes are sometimes en- 
countered. Unless care is exercised 
when drilling out from intermediate 
casing, the whipping off of the last 
few joints of casing can become a seri- 
ous problem. 

Distance between wells renders 
trucking charges a major item to drill- 
ing contractors. 


Completions. Cable tool completions 
are common throughout the area, al- 
though in some of the deeper wells 
in the southeastern Oklahoma Pan- 
handle, use of pulling units and re- 
verse circulation rotaries is not un- 
usual. 

Most operators perforate their pro- 
ducing zones in dry casing or with a 
minimum (500 feet to 600 feet) 


116 


amount of load fluid. Treatment of 
the perforated zone, either acidizing 
or fracture treatment, is customarily 
down the casing. A packer is set on 
tubing while the well is dead, swab- 
bing operations are commenced 
through the tubing and the well 
swabbed in. This same procedure, 
with minor variations, may be used 
for dual or triple completions. Pro- 
duction strings are usually 5'/2-inch 
casing, although some 7-inch casing 


is used. 


Production. Proration of oil produc- 
tion in both Kansas and Oklahoma is 
based on corporation commission reg- 
ulations. Oil allowables in both states 


are tied to depth to producing forma- 


tions. The following tables illustrate 
the approximate present basic daily 
oil allowable on 40-acre spacing for 
the depths indicated: 


Kansas 
Depth of Producing Daily Allowable 
Horizon in Barrels 
0’-4000' 5 


4000’-4500' 
4500’-5000’ 
5000’-5500’ 
5500’-6000’ 


rhe +f GO OO NO 
Uo —J ¢ 


CO 


Oklahoma 
Depth of Producing Daily Allowable 
Formation in Barrels 


0’-4467' 20 
$467'-5000’ 93 
5000'-5500’ 23 
5500’-6000’ 98 
6000’-6500’ 32 
6500’-7000' 36 
7000’-7500’ 41 


There are no over-all limiting gas- 
oil ratios for oil production in south- 
west Kansas and the Oklahoma Pan- 








R. S. Buchanan is a consulting 
geologist and independent operator, 
with offices in Liberal Kan. He spe- 
cializes in the subsurface geology of 
eastern Colorado, western Kansas, 
Oklahoma, north Texas panhandle 
and northwest New Mexico. Prior to 
opening his office, Buchanan was a 
partner in the firm of Paul, Buchanan 
and Marden, Consulting Geologist, 
for three years. His career also in- 
cludes five years with United Pro- 
ducing Company in the Mid-Conti- 
nent area. 
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handle. Where such ratios are in ef. 
fect, they have been established by 
local field rules. 

Theoretical maximum gas allow. 
ables in unprorated fields in both 
Oklahoma and Kansas are set at 25 
percent of the potential, as determined 
by the state, when converted to abso. 
lute open flow at the end of 24 hours. 
A more realistic approach to actual 
pipe line takes, however, is to consider 
minimum takes set out in contracts 
between producers and pipe line com- 
panies. 

In most of the new contracts writ- 
ten for unprorated fields, the daily 
pipe line takes are tied to reserves, 
The minimum daily take in most of 
these new contracts is based on a daily 
take of 1 MMcf for a reserve figure 
which varies from 8 to 10 billion cubic 
feet. This condition has been included 
to satisfy Federal Power Commission 
requirements that no new gas con- 
tracts will be written unless the gas 
reserves contracted for will last at 
least 20 years. Take or pay clauses are 
being written in most new contracts. 

Both flowing and pumping Penn- 
sylvanian and Mississippian oil pro- 
duction is found throughout the area. 
Gravity of the crude oil ranges from 
28 to 40. 

The usual lifting equipment con- 
sists of a 114-inch pump connected to 
a gas powered prime mover. Paraffin, 
which is common in most Pennsylva- 
nian oils, is counteracted by scrapers 
on the rod string and by internally 
plastic coated tubing. 

Heater-treaters are used on most 
surface installations. Heavily wrapped 
flow lines and internal tank burners 
are winter-time heat loss preventers 
used to combat high pour point oil. 
Two hundred and 300-barrel bolted 
or welded steel tanks comprise nor- 
mal tankage equipment. Salt water 
disposal is not a major problem. 

The greater proportion of the pro- 
duced crude is trucked from the loca- 
tion, even, in some cases, where oil 
pipe line outlets are available. 

Single zone gas cémpletions are cus- 
tomarily produced through tubing in- 
side production casing with no packer. 
In dual completions, where neither 
zone is wet, a packer is set on tubing 
between the pays and the lower zone 
produced through the tubing and the 
upper zone through the annulus. 

In some cases, triple completions 
have been made in 7-inch casing with 
three tubing strings and two packers. 


—The End 
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New hoisting methods 


By J. R. Gregath 
Manager, 


Texas 


Metal Life, Inc. 


General 
Odessa. 

[HE INHERENT brittle quality of 
drill 


serious problem in drilling deep wells. 


high strength pipe presents a 
Premature failure or damage to this 
pipe, resulting from notches caused by 
slip dies, usually occurs in the slip 
area. Where the slips make contact, 
WORLD OIL 
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FIGURE 1—Phillips Petroleum Company uses the double ele- 
vator system illustrated to handle high strength drill pipe The 
first set of elevators at left center support the drill string, and 
rest on the elevator support table. The set of elevators at right 





the pipe, when subjected to extremely 
heavy loads, actually surpasses its 
compression yield point. 

The slip area fatigue problem in- 
creases with well depth, which neces- 
steel. Cur- 
minimum 


higher strength 


drill 


sitates 


rently, pipe with 


are in position to be picked up by the elevator links which have 
just been detached from the first set. The procedure described 
is used when going in the hole. When coming out of the hole, 
procedure is reversed. 


How to handle high strength drill pipe 


needed to combat notch fatigue 


tensile yield of 110,000 pounds is in 
use; however, in the near future, a 
minimum yield of 135,000 to possibly 
150,000 pounds is anticipated. The 
steels used are by nature brittle be- 
cause of manufacturing processes and 
chemistry required to attain high 
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FIGURE 2 





streneth. Therefore, safe, economical 
and practical methods must be de- 
veloped to handle the pipe. 

There are two approaches in over- 
coming this handling problem: 

® Make better use of existing tools. 

® Eliminate use of slips. 

Ihe first refers to keeping the 
master bushings and slips dimension- 
ally exact, and using longer slips to 
increase the contact area to distribute 
stress over a greater area (See Page 
100, Wortp Or, October 1959 


These are sound approaches in 


handling any drill pipe. But with 
what is known about notch sensitivity 


of high streneth steel, a method 
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Basic equipment used in double insert system showing, left to right, split- 
hinged inserts; over-sized center-latch elevators; and second insert. 


which avoids notches completely 
would appear best. Several such sys- 
tems have been developed and the 
advantage or disadvantage: of each 
depends on initial cost and the length 
of time, if any, added to trips. 

The following methods are being 
used or are proposed for handling 
high strength drill pipe: 

® Double elevator system 

® Double insert system 

© Lifting plugs per stand of pipe 

® Handling subs or elevator subs 

@ Double shoulder tool joint system 

@ Application of a plastic to the 


slip area. 
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Double elevator systems use one 
elevator for hoisting or lowering and 
another for supporting the drill string 
at the table (Figure 1). Equipped 
with quick change lock pins, elevators 
rest on a removable table which puts 
the tool joint at tong height. A slip 
body without dies and with inside ex- 
tensions lengthened to tong height 
supports the drill pipe while connec- 
tions are made. 

This system was used on the four 
recent wells which were drilled below 
20,000 feet. In each case, it was rea- 
sonably economical. The addition to 
trip time averaged about 10 seconds 
per stand, which was considered 
acceptable. 

A new double elevator system 
featuring both automatic handling 
and centering of the elevators in the 
rotary table is being used. Centering 
is important in that when rotating 
drill pipe out of the hole, the drill 
pipe could damage the wellhead or 
the blowout preventers unless it was 
centered in the table. The current use 
of the double elevator system how- 
ever, does not mean its complete ac- 
ceptance or that it is the ultimate 
answer in handling drill pipe. 

The double insert system uses an 
oversized, center latch elevator fitted 
to take a split hinged insert. (Figures 
2 and 3). Two inserts are required. 
The same dieless slips as used with the 
double elevator system are used to 
make connections. During trips, the 
tool joint box rests on the top of the 
insert while the bottom of the insert 
is supported by a spider resting in the 
rotary table. This method requires 
the manual changing of the insert. 
While it potentially is faster than 
double elevators, it is more physically 
tiring and accident prone. However, 
there is less equipment expense, and 
the pipe is always centered. 

Another possible method is the use 
of lifting plugs for each stand of high 
strength drill pipe. This system is old, 
well tried, but expensive and possibly 
accident prone. Used for years with 
flush joint drill pipe, lifting plugs 
could offer a solution in some cases 
if they were combined with an auto- 
matic racking and handling system 
on the floor and with electric motor 
speed wrenches to make them up and 
break them out. 

Another proposed system is the use 
of handling subs or elevator subs, 
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J. R. Gregath received a BS de- 
gree in mechanical engineering from 
the University of Kansas, in 1946 
He joined Richfield Oil Corpora- 
tion in California as engineering 
trainee and served a short period as 
petroleum engineer at Long Beach, 
Calif. In 1948 he joined Kuwait 
Oil Co Ltd., and served as reservoir, 
petroleum and drilling engineet 
After a short period with Gulf Oil 
Corporation, Tulsa, Okla., as drill- 
ing engineer, Gregath joined Helme- 
rich & Payne, Inc becoming 
drilling superintendent for West 
Texas and Southern Oklahoma until 


1959 when he was named general 
manager for Metal Life, Inc..- 
Odessa, Texas 











with one sub per stand. These could 
remain in the string while drilling. 
latched on the 


dieless 


Elevators would be 
subs, and extended slips 
would catch the tool joint box and 
shoulders. There may be some diffi- 
culty in trip time, but it probably 
could be solved. The initial expense is 
high, and additional box and _ pin 
maintenance must be considered. 
There is potentially no increase in 
trip time. However, the method does 
seem to be ruled out temporarily be- 
cause of the cost involved in making 


a sub. 

In a double shoulder tool joint sys- 
tem, every joint — or possibly every 
third of drill pipe could be 
equipped with a double shoulder tool 


joint 


joint. The lower shoulder would be 
supported by a dieless slip and the 
upper shoulder would rest in the 
elevator. 

There obviously is a question of 
adequate support area under each 
shoulder. If the support area problem 
could be solved, the system could be 
used with air slips without additional 
accessory equipment. There is no in- 
crease in trip time. 

An increase in standard tool joint 
OD would most likely be necessary, 
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FIGURE 3—The insert in the double insert system is in the elevator ready for hoisting. 
The spider in which the insert rests also is shown. 
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certainly in the 27@-inch or 3%- 
inch designs, to provide an adequate 
support area for both shoulders. This, 
in turn, would require large pin OD, 
possibly dictating the selection of the 
next larger connection size to balance 
the strength of the pin in the box. 
The resulting increase in tool joint 
length and mass then would be likely 
to produce early fatigue failure in the 
pipe and/or weld area. Although 
results of the dual elevator shock- 
absorber equipment have been satis- 
factory, safer, more efficient equip- 
to be 
devised. Handling subs and double 


ment and methods will have 


shouldered tool joints are considered 


too expensive and impractical because 


of the limitations on maximum OD 
joints and rubber protectors. 

Shrinking a Grade E sleeve on the 
box end of internally upset drill 
pipe prior to flash welding the tool 
joints on the pipe has also been con- 
sidered. This procedure would leave 
adequate space below the tool joint 
for latching the elevator, and con- 
ventional slips then would engage the 
sleeve rather than the high tensile 
drill pipe. 

Considerations have also been given 
to applying high strength, tough plas- 
tic coating to the slip area. This coat- 
ing would bear the brunt of the slip 
notches, and present conventional 
hoisting systems could then be used. 


—The End 
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Here's how to improve 
your gas lift installations 


PART 4: Injection gas requirements for intermittent lift 


By H. W. Winkler, Enginec: 


Camco, Incorporated, Houston 


GAS REQUIREMENTS for intermittent gas lift, which 
includes chamber installations and most fluid operated 
installations, can be calculated by several methods, but 
the volumetric method is believed best. These require- 
ments are needed when selecting compressors for a closed 
rotative gas lift system or for computing lifting costs 
for comparison with other forms of artificial lift. 

Intermittent lift is the displacement of a liquid slug 
by high-pressure gas. It is impossible to lift a liquid 
slug through a string of tubing by displacement with 
high-pressure gas without filling the tubing under the 
slug with gas. Therefore, operators should not expect 
to lift a large liquid slug from 5,000 to 10,000 feet 
through 2-inch or 2'%-inch tubing with only a few hun- 
dred cubic feet of gas. Several articles on gas lift have 
indicated that a particular type of valve or type of 
design will result in practically no injection gas require- 
ment. The fact is that wells given as examples are 
partially flowing and do not represent a dead lift 
application. 

It is always desirable to make all calculations for field 
application as realistic as possible. Highly theoretical 
calculations based on conditions that do not exist in 
actual operation are ‘useless for field work. Some litera- 
ture, which illustrates gas requirement calculations by 
the volumetric method, is based on a minimum average 
pressure that experience has found to be too low. In 
this literature, injection gas pressure in the tubing at 
valve depth at the instant the slug surfaces is assumed 
to be equal to the pressure exerted by the slug height 
plus the wellhead tubing pressure and the increase in 
pressure due to gas column weight. Actual bomb surveys 


indicate this assumption to be in error. 
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For an operating valve with a 5/16-inch or 3/8-inch 
port in a typical intermittent gas lift installation, the 
pressure in the tubing at the depth of this valve can 
be assumed to be equal to the surface closing pressure 
of the valve at the instant the slug surfaces. This pre- 
mise is reasonably accurate for most intermittent installa- 
tions which are producing at least 1 to 112 barrels per 
cycle through 2-inch tubing and at least to 2 barrels 
per cycle through 2'%-inch tubing. 

The pressure drop across the operating valve is assumed 
equal to the increase in pressure due to the weight of 
the gas column from the surface to the depth of the 
valve. The pressure in the tubing at valve depth when 
the slue surfaces will be less for fractional barrel slugs. 
However. this pressure will be much neare! the surface 
closing pressure of the operating valve than the pressure 
due to to the height of the small slug plus wellhead 
tubing pressure and gas column weight. 

The gas required to fill the tubing under the slug 
should be based on an average pressure which can be 


calculated as follows: 


ee P.. at Surf 
P 6 
Where: 
r Pressure in tubing under slug at instant slug sur- 
faces, psi 
P., at Surf. = Closing pressure of operating valve at sur- 


face, psi 
The pressure in the tubing (P,.) immediately under 
the slug at the instant the slug surfaces is equal to the 
pressure due to the slug height plus the wellhead tubing 
pressure. The liquid slug must be converted into feet 
of liquid in the tubing by dividing the production per 
cycle in barrels by the capacity of the tubing in barrels 
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FIGURE 7 
INJECTION GAS REQUIREMENTS ror INTERMITTENT LIFT 
BASED on INJECTION GAS REQUIRED to FILL TUBING UNDER SLUG 
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per foot. Then the liquid column can be converted into 
pressure by multiplying the height of the liquid slug in feet 
by the fluid gradient in psi per foot. These calculations 
are based on the assumption that the slug is produced 
as a solid liquid column followed by dry injection gas. 
If the intermittent operation is representative of efficient 
dead lift with little formation gas, most of the liquid is 
produced as a solid column, and very little production 
results from liquid entrainment in the tail gas. 

Che length of tubing which must be filled with injec- 
tion gas is that portion under the slug at the instant 


f the slue reaches the surface. The length of 


the top 
the produced slug can be subtracted from the depth of 
the operating valve. The decreasing pressure due to a 
shortening of slug height as the slug is being produced 
into the flow line, exceeds the decreasing pressure in the 
tubing due to the expansion of the injection gas in the 
void created by the dwindling slug length. 

An equation for calculating the volume of gas in 
the tubing per 1,000 feet of length can be derived from 


the following gas law (Equation 7 


Solving for Q 


Substituting and simplifying: 


P 
O 0.0612 Vv g 
Z. 
Where: 
ne Average pressure of gas column, psia 
. Standard pressure bas¢ 14.65 psia 
O Volume of gas at standard conditions, cu. ft. at 
14.65 psia and 60° F. 
Pas Average temperature of gas column = 580° R:- 
; 120° F 
[. = Standard temperature base 520° R. (60° F. 
V, Capacity of tubing, cu. ft./1,000 ft. 
Z, Compressibility factor of gas at P,,. and T, 
y A Compressibility factor of gas at P, and T,. 1.0 


The data for plotting the curves in Figure 7 were 
calculated using Equation 9, which is based on the 
assumptions noted above. Since the injection gas in the 
tubing under the slug is wet due to gas break-through, 
a gas gravity of 0.8 was assumed for determination of 
the compressibility factors (Z, for the average pres- 
sures (P,..) used to calculate the curves. 

Figure 7 is recommended for determining the injection 
gas requirement for an intermittent well rather than 
Equation 8, because of the numerous assumptions re- 
quired to solve the equation. Figure 7 also can be used 
to estimate on a per minute basis, the injection gas re- 
quirement necessary to displace a slug at a velocity of 
1,000 feet per minute. For efficient intermittent opera- 
tion, it is desirable to lift the slug at an average velocity 
of at least 700 to 1,000 feet per minute to minimize 


injection gas break-through. 
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The following problem example illustrates the proced. 
ure for determining the gas requirement for an inter- 
7 


mittent well usine Figure 
Given: 


1. Tubing size = 2% -inch nominal 

2. Depth of operating valve, L = 6,000 feet 

3. Surface wellhead tubing pressure, Psy = 40 psig 

18 bfpd (2.0 bbls./cycle 
24 cycles/day 

0.4 psi/ft. 


operating valve, 


+. Daily producing rate 
3. Injection gas cycle frequency 
6. Static fluid gradient, SFG 

7. Surface closing pressure of 
P 500 psig 


Injection gas-liquid ratio and daily injection gas re- 


quirement. 


Solution: 


1. Calculate theoretical pressure in tubing under slug 
P.,) at instant slug surfaces: 
P a 2.0 bbls./cycle 
Height of Slug 0.00579 bbls 7f 
Where: Capacity of 2'-inch tubing 
bbls. /ft. 
Pressure Exerted by Slug 


345 feet 
0.00579 


345 ft. (0.4 psi ft. 
138 psig 


9 178 psig 


Fon 10 psig + 138 psi 


~ 


2. Calculate average pressure (P,,,) in tubing at instant 


slug surfaces using Equation 6: 
178 +- 500 


avg ) 


P 


339 psig 


. Determine volume of injection gas at standard con- 
ditions in tubing at instant slug surfaces from Fig- 
ure 7 (dash line 1 and 2 on chart 
Q, per 1,000 feet of Tubing = 755 cu. ft./1,000 ft. 


— 


‘herefore: 

’ 755 cu. ft. (6,000 ft.—345 ft. 
) ar Cvcle s acl 
Q, per Cycle 1.000 ft. 


4,270 cu. ft/cycle 
+. Calculate injection gas-liquid ratio based on injection 
gas required to fill tubing under slug: 


4,270 cu. ft./cycle 


vc sei ese 
S Wile fewele 2,135 cu. ft./bbl. 


Inj. GLR: 


A) 


.Calculate daily injection gas requirement based on 
injection gas required to fill tubing under slug: 
48 bbls/day 

2,135 cu. ft./bbl.) 
102,500 cu. ft/day = 102.5 Mecefd 


For the problem example above, the per minute in- 


Daily Inj. Gas Reqmt. 


jection gas requirement to displace the slug at a velocity 
of 1,000 feet per minute is 755 cubic feet per minute. 
The next installment in this series will present another 
chart which can be used to determine injection gas re- 
quirements for wells being produced .by intermittent gas 
lift. These gas requirements are based on the variation 
of injection gas pressure in the casing and the capacity 


of the casing annulus. 


TO BE CONTINUED 


WORLD OIL NOVEMBER 1959 





He 


an 
qu 


By 
U.S 


san 


use 
trie: 

N 
nov 
of ] 
tha: 
duc 
wal 
pro 
velc 

A 
dict 
duc 
mol 
$1. 

T 
tun 
cap 
and 
easi 

| 
leas 
ery 
retu 
nati 
leas 
in i 


Ber 
cou 
an | 
mor 
tun: 


NO 





Can equipment leasing 
cut production costs? 


How does it work? Does it save money 
and how? Here are the answers to these 
questions 


By C. B. Stone, Chairman of the Board 
U.S. Leasing Corporation 
San Francisco 


[HE TIGHTENING PROFIT SQUEEZE in the oil industry 
is leading more and more producing companies to the 
ise of a financing tool already widespread in other indus- 
tries—the leasing of capital equipment. 

Millions of dollars worth of oil-producing equipment 
now is under lease. Major oil companies, whose rentals 
of real estate and tanking facilities have grown to more 
than a half-billion dollars a year, now are leasing pro- 
duction equipment, too, for much the same reason, They 
want to focus their cash flow more fully on the most 
profitable phase of their business: exploration and de- 
velopment. 

As modern management has discovered that desks, 
dictaphones and delivery trucks do not themselves pro- 
duce any profit, leasing of such necessary equipment has 
more than tripled in the past five years—to more than 
$1.5 billion in 1958. 

To the oil industry, leasing offers even greater oppor- 
tunities. This is because the potential return on additional 
capital is so high and because the industry’s financing 
and management methods are already so flexible and 
easily adapted to new opportunities. 

In industries that have taken advantage of equipment 
leasing, one rule of thumb is that if the needed machin- 
ery can be leased for less than the company’s usual net 
return on working capital (an average of 18.6 percent 
nationally, according to Dun & Bradstreet), it should be 
leased. This frees money that might have been tied up 
in its purchase to earn its full profit for the company. 


Benefits vary. The advantages of leasing will vary, of 
course, with each company’s individual situation. But in 
an industry such as oil production, where profits depend 
more and more on the ability to capitalize on new oppor- 
tunities, leasing can offer several advantages. 
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Take, for example, the case of a producing company 
whose experience is typical of many in the oil industry. 

This company proved up a new development well in 
Ector County, Texas, but found that its lease require- 
ments—three development wells within a year—would 
use up the entire $1 million annual budget provided by 
its non-operating partners. 

The operating company had several other prospects 
it wanted to drill (and which would have been forfeited 
if not drilled). It therefore sold the tangible equipment 
on Well 1 to an equipment leasing company and leased 
it back. It then went ahead and drilled the other three 
wells, leasing tangible equipment for those. 

First-year rental on $300,000 worth of tangible equip- 
ment was $76,500. With the $223,500 freed by the lease 
it drilled, the company drilled a discovery well on an- 





How leasing works... 


Here is a dollar-and-cents example of an equip- 
ment lease made to a producing company operating 
in Chautauqua and Butler counties, Kansas. 


Eight wells were to be drilled. All of the neces- 
sary equipment would be leased, including well 
equipment, tank batteries, pumping units, lead lines 
and a pump house. 


Total Cost of Equipment: $201,582.14 
Length of Lease: Five years 
Monthly Payment: $4,031.64 


Last three months 
One month per year 


Deposit: 
Renewal: 
This lease has been in effect for over a year. 
Several of the joint-venture principals in this one 
producing company also are participating in other 
producing companies which are leasing equipment. 
While this charge and payment schedule pro- 
vides an example of the costs. of leasing, charges 
will vary from company to company, depending 
upon credit rating, type of equipment to be leased, 
length of lease, frequency of lease payments and 


other factors. 
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{ . , { 
other ot its prospects 


Without leasing, the operating 


company would 


have forfeited or paid the price for add- 


tional financin if possible, on the new discovery 


How one company profited. | hie purchase of already- 
proven reserves 1s, Of course, a common way tor a pro- 


ducing company. provided it has the money, to maximize 


Its pronts 


The General American Oil Company ot Texas, for 


example, managed to obtain a 1002 percent return pet 


vear on the cash investment made in acquiring on a 


leveraged basis producing properties by means of reserved 


production payments the so-called ABC method of 


financing 


In a 1958 report by Blyth and Clo., General American 
is said to have paid $200,000 in cash and $1.8 million 
in reserved production pavments al V/A percent interest 


I = i 


The profit 


for one particular purchase of production. 
factor applied as 15 percent per year in total unrecovered 
costs, meaning 91 percent (15 percent less 5/2 percent 
on $1.8 million borrowed funds, plus 15 percent on its 
cash investment. Its $200,000 cash thus earned a 100/, 
percent annual return 

Leasing of new equipment, or a sale-leaseback of exist- 
ing equipment is one way an oil-producing company can 
muster the cash necessary to take advantage of any at- 
tractive production-purchase opportunities 

Needless to say. leasing does not offer a magic new 
answer to every company s problems nol does it replace 
the existing standards ol cood business and financial 
prac tice, 

What leasing does is to offer to any company—depend- 
ing on its own individual position—new flexibility in its 
financing operations and an alternative or supplement to 


its existing sources of capital and credit. 


Here are I] advantages that leasing of equipment 


can offer to oil-producing companies . . . 


1. By conserving available cash, equipment leasing 
lessens the need for outside financing. It avoids further 
splintering of ownership of new ventures; avoids dilution 


of company control: reduces the need for borrowing o1 


issuing securities. An equipment lease is laid out in dollars 
and cents—not in production payments or percentages 


see the accompanying How Leasing Works table 


2. Leasing permits the equipment user to pay for it 
out of future earnings. Capital is not tied up in advance 


in equipment that later may be useless. 


3. As drilling and production costs mount through 
inflation and development of economically more-acces- 
sible reserves, leasing offers new flexibility in controlling 


such expenses. 


4. If ready cash for equipment purchase is the prob- 
lem, leasing offers a solution: actual dollar outlay may 


be less (the leasing company pays the supplier in cash, 


obtaining—and passing on to the lessee—the sometimes 


substantial savings available for cash terms 

Leasing requires less than half as much initial payment 
as a conditional sale contract, and, in contrast to bank 
credit. 100 percent of the purchase price is covered by 


a lease arrangement. 


5. Leasing is an additional credit source. A company 
with established credit can “shop around” more, and 
actually enlarge its borrowing capacity without disturb- 
ing its existing lines of credit. 

6. Leasing improves balance sheet ratios. In situations 
where further capital expenditures would bulk too large 
as liabilities, an equipment lease, which does not appear 


as a liability, may be the answer. 
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7. Leasing can provide a hedge against obsolescence. 
The increased efficiency of new machinery can, as a rule, 
more than offset the cost of leasing new machinery. Re- 
covery of capital investment through depreciation gener- 
ally is insufficient to replace equipment when it becomes 
obsolete. with consequently high operating and mainte- 


nance costs. 


8. Continuing inflation makes leasing attractive to 
companies that prefer to pay fon today’s eoods with to- 
morrow’s dollars. 


9. In some cases. leases offer a real saving in book- 
keeping time, effort and expense. One rental check can 
be written for a lease covering unrelated items of equip- 
ment having different useful lives for depreciation pur- 
poses. Different capital accounts and depreciation sched- 


ules can be eliminated. 

10. The entire cost of equipment used to carry out 
a specific contract can be concentrated, under a lease, 
into the basic lease period and working contract. This 
practice, often applied to government contracts, could be 
used by drilling contractors working for oil companies 
overseas, foreign governments or foreign companies. 

11. Leasing can save taxes. In an industry so intl 
mately concerned with taxes as oil production, it would 
be unwise to discuss anything but specific individual 
cases. One basic fact: rentals paid under an equipment 
lease usually are fully deductible. 

Whether a specific lease offers new tax advantages to 
a company in terms of tax reduction or deferral must be 
weighed, along with other considerations, while consider- 
ing a lease. In any case, the flexibility and alternatives 
offered by equipment leasing are worth consideration. 
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Preventing equipment failure 


in sour gas-condensate wells 


Evaluation program, proper selection of materials and 


appropriate completion practices will minimize wellhead, 


down-hole damage caused by H,S stress corrosion cracking 


By Keith N. Wallam, Chemical Engineer 
and Vincent P. Milo, Chemical Engineer 
Shell Oil Company of Canada, Ltd., Calgary, Alta. 


SHELL Or. COMPANY OF CANADA, 
LimirepD, has experienced a_ severe 
hydrogen sulfide 


racking problem in producing sour 


stress corrosion 
gas-condensate wells in Alberta. Simi- 
lar conditions have been found in sour 
gas fields of the United States. As a 
result of extensive field and laboratory 
study, producing equipment material 
failure due to stress corrosion crack- 
ing has been reduced to a minimum. 
Shell now applies the following meas- 
ures in sour gas-condensate producing 
areas: 

@ Well equipment exposed to the 
sour gas stream is constructed of es- 
pecially selected corrosive resistant 
metals. 

® Field tests are conducted in each 
newly discovered field to determine 
the severity of the problem. 

® The water cushion used in drill- 
stem testing operations is inhibited 
with a water soluble organic corrosion 
inhibitor. Drill pipe contact time with 
the sour gas is reduced to a minimum. 

@ To protect 
are completed with a high Ph mud in 
the casing-tubing annulus. This fluid 


casing strings, wells 


is displaced with oil containing oil 
soluble organic inhibitor after the 
final tubing trip. 

e To prevent tubing failures, a reg- 
ilar stick inhibition schedule is used. 
When a well is shut in for an extend- 
ed period, the tubing is plugged and 
loaded with inhibited oil. 

® Subsurface wire line equipment 
is soaked with inhibitor before run- 
ning in the hole. 

Hydrogen sulfide 


stress corrosion 


cracking became a serious problem 
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following discovery of the Pincher 
Creek and Jumping Pound sour gas- 
condensate fields. Early in the lives 
of these fields, spontaneous failure of 
well equipment occurred without any 
apparent cause, and with little warn- 
ing. Similar failures occurred in scat- 
tered fields throughout the United 
States. The severity of the problem 
was accentuated by the economic and 
personnel hazards inherent in the fail- 
ure of equipment in wells handling 
high pressure, poisonous sulfide gases. 





Extensive laboratory and field work 
was undertaken to solve the problem, 
by both operating companies and 
NACE Technical Unit Committee 
T-1G. 

As a result of these studies, much 
has been learned about hydrogen sul- 
fide stress corrosion cracking. The re- 
sults of these research programs have 
been published.*** This article out- 
lines Shell’s experience in Canada and 
discusses, from a practical point of 
view, the precautionary measures 


FIGURE 1—This portable test bypass is used to determine the susceptibility of different 
alloys to hydrogen sulfide stress corrosion cracking. The bypass is installed on the well 
flow line and the well stream is directed through the leg containing the test samples. 
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FIGURE 2—Here is an example of casing 
failure due to H.S stress corrosion cracking. 
This sample of 5-inch N-80 pipe was re- 
covered from a well completed with chro- 
mate inhibited mud. 


taken to reduce the danger of ma- 


terial failure in sour gas-condensate 


production operations. 


General considerations for stress 
cracking. The presence of hydrogen 
sulfide induces spontaneous failure of 
metals. It has been shown: 

1. In a given environment and at 
a given stress level, the susceptibility 
of materials to sulfide corrosion crack- 
ing varies widely. 

2. Environments 
their ability to cause sulfide corrosion 
cracking in a given material at a given 


vary widely in 


stress level. 

3. The probability that a given ma- 
terial will fail in a given environment 
increases as the stress increases. 
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4.Since the production of hydro- 
gen by the corrosion of the material 
is a prerequisite to cracking, methods 
which prevent corrosion may be ex- 
pected to prevent cracking. 

Generally, Shell’s program has been 
to evaluate the severity of the environ- 
ment by means of field tests, and then 
reduce the probability of failure to a 
minimum by proper selection of ma- 
terials and design. 


Evaluation and well tests. Test 
methods used are based on those de- 
veloped by Shell Development Com- 
pany.” Specimens of selected alloys of 
known susceptibility are stressed to 
120,000 psi extreme fiber stress by 
loading as a simple beam. They then 
are exposed to the unknown environ- 
ment as early in the life of the field as 
possible. Often, this will be during 
testing of the first well in the field. 
Alloys used in the field test are graded 
as to their relative susceptibilities in 
a standard severe laboratory environ- 
ment. Table 1 shows a list of mate- 
rials with their relative susceptibilities. 
By statistical analysis of the failure 
experience during the test, a numeri- 
cal comparison of the new environ- 
ment to the standard environment can 
be made. This in turn provides an in- 
dication of which materials may be 
suitable for service in the new en- 
vironment. 

In addition to the cracking tests 
attempts also are made to evaluate 
the potential weight loss problem 
through use of weight loss coupons 
and rate-of-corrosion meter probes. 
For this purpose, special high pressure 
probes of J-55 and N-80 tubing steel 
are used. Figure 1 shows a flowline 
bypass used in these tests. 

Table 2 lists the severity of sulfide 
corrosion cracking in some of the en- 
vironments where tests were run. The 
standard laboratory environment has 
a relative susceptibility R, of 12 on 
the S, scale. The higher the R, value 
the more severe the environment. It 
can be seen from Table 2 that there 
is no apparent correlation between the 
hydrogen sulfide content of the en- 
vironment and its severity. 


Stress cracking failures during 
DST. Shell has had only one serious 
failure during drillstem testing opera- 
tions that can be attributed definitely 
to sulfide corrosion cracking. In Feb- 
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TABLE 1—Here are relative susceptibilities 
of some materials to sulfide corrosion 





cracking. 
ALLOY | TREATMENT | S.* 
9 Ni 0.6—2.0 
SAE 4340 hardened 2.1 
5 Ni.. 2.7 
i ae wrought 4.0 
P-110 4.3 
aa... heat treated 5.6 
N-80 normalized | 6.1 
N-SO tempered 9.6 
J-55 |} 11.2 
N-SO Low moly heat treated | 14.1 


Additional alloys in which no cracking occurred 
under severe laboratory conditions, 
monel, K-monel 
300 Series stainless steels 
* Stress in pound per square inch (divided by 
10,000) at which a given material has a §0 
percent probability of failure in a standard 

laboratory environment 


ruary 1958 a successful test was con- 
ducted at a depth of 9,000 feet in 
Panther River | well. As is customary, 
sufficient water cushion was run to 
prevent collapse of the pipe. Follow- 
ing the test, the packer would not 
come loose. After jarring several times, 
the pipe parted at a hook load of 
50,000 pounds over the weight of the 
string. This load was well below the 
yield limit of the pipe. Due to a com- 
bination of circumstances the drill 
pipe had been exposed to sour gas 
for not less than 10 hours. Five tool 
failures (two pins and _ three 
occurred. The tool joints were 
manufactured according to AISI 
specification 4135 and flash welded 
to API Grade E pipe. Calculations in- 
dicate that the probable susceptibility 
of 4135 steel to sulfide cracking is 
fairly high, depending on the _ best 
treatment and hardness. 


joint 
boxes 


In the future, the water cushion 
used in drillstem tests will be inhibited 
with a water soluble organic corrosion 
inhibitor and every precaution will 
be taken to reduce the contact time 


with the sour gas. 


Casing failures. A casing failure oc- 
curred in a well in the Okotoks field 


TABLE 2—Tests were run to determine the 
severity of sulfide corrosion cracking in 
these six fields. Note that there is no 
apparent correlation: between H.S content 
and severity of corrosion. 

| Re | 

| Qo |Sever- 





Environment | H2S ity | Remarks 
Okotoks pilot 35 | 5.1 | Water saturated 
plant | | with gas @ 500 
} p.s.i. 
Jumping , ; 
Pound field | 3.5 4.4 Normal production 
Okotoks field | 35 1.1 | Normal production 
Waterton field | 33 1.4* | Normal production 
Sarcee | 3.7 | 0.8* | Normal production 
). 2.3 Normal production 


Crossfield ; ( 
| 





| 


* These represent the Se values of the most 
susceptible alloy in the test. No failures oc- 
curred. 
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completed with 5-inch N -80 casing. 
The well was completed with chro- 
mate inhibited mud in the tubing cas- 
14, lb/bbl), and shut-in. 
During a later workover to install a 


ing annulus 


hot-oil circulating string for hydrate 
control, the casing was found to be 
parted as shown in Figure 2. This 
type of failure is typical of sulfide 
corrosion cracking. 

Crown Okotoks 1 was completed by 
Shell in April 1953 as a shut-in De- 
vonian sour gas well. In August 1954 
the well was produced for 67 days to 
the sulfur recovery pilot plant and 
then shut-in. Shell subsequently sold 
its Okotoks wells. 

In March 


attempted to work over the Crown 


1958 the new operator 
well and discovered that 2,300 feet of 
the 3,100 foot circulating string had 
dropped to bottom. Although sour gas 
does not normally come in contact 
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FIGURE 4—Fracture face details of the tubing shown in Figure 3 are apparent here. 
Note feathery markings in regions marked “2”. Shear on a 45-degree plane occurred 


on half marked “1” 


with distinct plastic deformation visible near point A. Fracture in 


region marked “3” has both ductile and brittle characteristics. 


FIGURE 3—This joint of N-80 tubing (left) failed after being exposed only for the 
duration of a short open-flow potential test. No protective measures had been taken 
Slip marks on the lower section were caused by fishing tools used to recover the string. 


with the circulating string, a tubing 
leak had developed during the shut-in 
period allowing the gas to enter the 
tubing-casing annulus. 

Pipe was recovered, new tubular 
goods were run and the well recom- 
pleted. After approximately 70 per- 
cent of the spent acid following acid 
treatment had recovered, the 
well was shut-in for 76 hours. During 
this time the tubing and circulating 
string both failed. All collars on the 
five-inch least three 
tubing collars cracked longitudinally 
with no deformation of the steel. In 
addition to the collars splitting, 250 
feet of the five-inch casing telescoped 


been 


casing and at 


when the pipe dropped. These failures 
resulted in the subsequent abandon- 
ment of the well. 

A metallurgical examination of re- 
covered pipe indicated the casing was 
probably coupled with N-80 collars 


and the new tubing was _ probably 
down-graded N-80 pipe. Such ma- 
terial would be expected to fail due to 
sulfide stress cracking in the Okotoks 
gas environment, and would explain 
the failures encountered. 

To guard against casing corrosion 
attack, wells usually are completed 
with the casing filled with high pH 
mud. After the final tubing trip, the 
annular fluid is displaced with oil in- 
hibited with 1/10 of one percent of 
oil soluble organic inhibitor. Should 
a tubing leak develop and the fluid 
level in the annulus drop, the casing 
annulus is either filled with inhibited 
oil, or injection of a volatile aliphatic 
amine, such as diethylamine, is com- 
menced. 

Tubing failures. Initially, wells in 
the Jumping Pound field were com- 
pleted with N-80 tubing and two 
failures occurred. Both of these were 
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attributed to sulfide corrosion crack- 
ing. The first failure was observed 
after the well was shut-in following 
a short open-flow potential test. No 
attempt had been made to protect 
the tubing from corrosion. The failure 
occurred at a depth of 1,430 feet. At 
that point, tubing stresses were ap- 
proximately 25,000 psi in longitudinal 
tension and 15,000 psi in hoop ten- 
sion. Figures 3 and 4 show views of 
this failure. laboratory 


tests indicated this N-80 material to be 


Subsequent 


susceptible to sulfide cracking. 

The 
another well which had produced for 
two years. The failure appeared to be 
the same type as experienced previ- 
ously. However, in this well the N-80 
tubing had been internally coated with 


second failure occurred in 


a baked phenolic enamel, which late 
was found to be only two mils thick 
at the point of failure. Also, there was 
some local hardening at the point of 
failure. Failure occurred at a depth 
of 6.100 
were approximately 10,000 psi in lon- 


feet. where tubing’ stresses 
gitudjnal tension. Stick inhibition was 
being used on this well at the time of 
the failure. 

Iwo other wells that had been 
completed with uncoated N-80 tubing 
were put on a regular stick inhibition 
schedule when placed on production. 
Subsequent wells were completed with 
J-55 tubing, a material that labora- 
tory tests indicated as having low sus- 
ceptibility to sulfide stress corrosion 
cracking. Although J-55 tubing was 
used, subsequent investigation indi- 
cated that collars may be N-80, so 
stick inhibition of all Jumping Pound 
wells was instituted. Since July 1953, 
the wells in the Jumping Pound field 
have been produced without further 
tubing failures. 

Currently, the completion program 
inch, 
is adequate in 


for sour gas wells utilizes 21/4 
J-55 tubing, which 
tension to 9,600 feet. Laboratory work 
indicated that tempering low molyb- 
denum N-80 tubing at 1.100° F for 
' hour will reduce its susceptibility to 
sulfide cracking to that of J-55 ma- 
terial. This special material is used 
at depths where N-80 tubing is re- 
quired. To date a method of reducing 
the susceptibility of P-105 alloys has 
found. Tubing strings of 
heavy wall J-55 and heat-treated N-80 
alloys have been designed for use at 


not been 


depths where P-105 material would 
normally be required to maintain de- 
sired safety factors in tension. 

With the exception of Jumping 
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Pound, where N-80 tubing and collars 
were used, environmental evaluation 
tests indicate that inhibition is not re- 
quired in any wells where J-55 or 
special tempered N-80 tubing is used. 
Wells in fields such as Okotoks, Water- 
ton, Sarcee and Crossfield have been 
flowed on extensive production tests 
without inhibition, and without evi- 
dence of damage. When a well is shut 
in for an extended period, the tubing 
is plugged and then loaded with in- 
hibited oil. 


Welliheads and valves. The only 
failures of this type were encountered 
early in the lives of the sour gas fields. 
Among the that failed 
were stems and springs. The failed 


valve parts 
parts were usually manufactured from 
12 chrome steel (400 series stainless) : 
however, Shell now specifies K-monel 
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for this service. In the early 1950's 
some gate valve bodies were welded 
and occasional failures occurred at 
the welds. This difficulty has been 
remedied by casting the valve bodies, 

Present practice is to use standard 
wellhead alloys for flanges, bowls, 
spools, etc. Flange ring gaskets are 316 
stainless steel. Although standard 
valves have been used _ successfully, 
Shell is currently working with the 
manufactures in an attempt to obtain 
a special trim valve for hydrogen sul- 
fide service. An effort is made to in- 
sure that no 400 series stainless steel 
is used in the manufacture of any of 
this equipment. 


Subsurface wire line equipment. 
Recently, Shell and the wireline serv- 
ice companies have directed consid- 
effort to the selection of 
non-susceptible materials for wire line 


erable 


service tools and bottom hole controls. 
Frequent failures occurred in_ the 
single strand wire lines used in the 
first few sour gas wells. These lines 
are drawn from high-strength steels 
which laboratory tests have shown to 
be susceptible to stress cracking. Two 
failures occurred in the fishing neck 
of one type of downhole wireline tool. 
Examination showed they were caused 
by sulfide corrosion cracking and that 
the material from which the fishing 
necks were manufactured was 17-4 
PH stainless steel, a susceptible alloy. 

Currently, all wireline tools for use 
by Shell in Canada will be made of 
300 series stainless steel, aluminum, 
and other non-susceptible alloys. Lo- 
cator keys will be manufactured from 
8620 steel. Although 8620 steel is ex- 
pected to be susceptible, these keys 
are not expected to be highly stressed. 
Service tools, wireline, jars, etc. are 
still manufactured from high strength 
susceptible steels. At present, because 
of mechanical these 
tools cannot be made from non-sus- 
ceptible materials. Therefore, prior to 
running in the hole, the wireline and 
all service tools are soaked with an 
organic corrosion inhibitor. Coating 


requirements, 


the wireline with inhibitor in this 


manner has prevented stress cracking 
failures over the past five years. 
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How to improve LACT performance 


New integrated instrumentation package provides complete 


data readout system, allows 30 day unattended lease operation 


By Louis E. Kuntz 
Control Systems Enginee 
Phillips Petroleum Co. 
Bartlesville, Okla. 


RECENTLY 
have increased the 
Automatic 
An integrated pack- 


DEVELOPED TECHNIQUES 
effectiveness of 
Lease Custody Transfet 
instrumentation. 
aged unit composed of a BS&W mon- 
itor, integrator, gravity transducer 
and temperature transducer has been 
designed especially for LACT opera- 
tions. The 
forms a complete data readout sys- 
tem for 30 day unattended lease op- 
eration, provides savings in labor, 
storage and 
with 
techniques of determining BS&W con- 
tent and API gravity. 
fields, 
recovery units, and on 
at least 200 bopd are 


eliminates sample pre- 


vents losses associated manual 


In new oil newly formed 
secondary 
leases where 
transferred from storage 
Lease Automatic Custody 
LACT) is more efficient and eco- 
nomical than manual custody trans- 
fer. 

When LACT was accepted by pro- 
ducers and pipe lines, commercially 
available instruments and equipment 
manual 
From an instru- 
there 
improve- 


to pipe line, 
Transfe1 


were adopted to automate 
transfer procedures. 
mentation standpoint, however, 
was considerable room for 
ment, since operators found that some 
manual attention was required to keep 
some systems in operation. 

Most difficulties occurred in level 
controls, recording instruments, prod- 
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uct sampling and data handling at 
the lease. It was obvious that true 
unattended lease operation could best 
be achieved by instruments and equip- 
ment designed specifically for LACT 
operations. This article describes new 
instrumentation developed for this 
purpose. All equipment discussed is 
applicable to both dump tank and 
PD meter LACT systems. 


BS&W MONITOR 
A very accurate BS&W monitoring 
system has been used successfully by 
the author. This instrument, cali- 
brated 0—2 percent BS&W full 

















circuit resolution of + 0.01 percent. 
It is suited to oil field service having 
built-in test means. 

This allows nontechnical personnel 
to check calibration and sensitivity, 
and perform electronic realignment 
required as a result of vacuum tube 
replacement. The indicating meter re- 
lay is calibrated directly in tenths of 
a percent BS&W, and has an adjust- 
able upper contact. The instrument is 
“fail-safe” in the event of tube failure 
or malfunction of the measuring 
circuit. 

Special circuit and sample cell de- 
sign make the instrument stable, even 

































































scale, will measure contamination to at high sensitivity, on leases where 
+ 0.02 percent and has measuring line voltage varies + 15 percent, and 
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FIGURE 1—Here is the capacitance measuring circuit for the BS&W monitor. Tem- 
perature compensation is achieved through an oil filled capacitor or a probe mounted 


thermistor. 
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FIGURE 2—The BS&W 
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monitor can be 


PIPELINE 


mounted on a fixed volume tank LACT 


system to sample a side stream from the surge tank and also sample the total trans- 
ferred stream when the meter tank is being filled. The installation also is applicable 


to a PD meter system. 


contamination in the fluid varies 
widely in type and quantity. 

Dry crude oil dielectric constants 
range from 2 to 2.3 while water has 
a dielectric constant of about 80. The 
dielectric constant of a water-in-oil 
emulsion increases approximately 3 
percent for each one percent (by 
volume) of water content. This rela- 
tionship is practically linear up to 50 
percent water. Tests show that most 
sedimentary contaminants in crude 
oil have an affinity for water and, 
being wet, cause nearly the same die- 
lectric change. 

The dielectric constant of crude oil 
decreases approximately 0.8 percent 
for each 10° F 
Therefore, temperature compensation 


temperature rise. 


is required for accurate BS&W meas- 
urement. 


Capacitance measuring circuit. 
The capacitance measuring circuit for 
the BS&W monitor is shown in Fig- 
(35KC) 


Wien bridge oscillator drives a preci- 


ure 1, A fixed frequency 
sion impedance bridge. One arm of 
the impedance bridge includes the 
sample cell capacitor. The bridge 
configuration is such that unbalance 


signals resulting from resistance or 
capacitance are 


out of phase with respect to each 


ipproximately 90° 
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other. The unbalance signal is ampli- 
fied and shifted in phase so that 
capacitance signals arrive in phase, or 
180° out of phase, with a reference 
signal derived from the driving oscil- 
lator. The resistive signal thus is about 
90° out of phase with the reference 
signal. 

The phase detector produces no 
output signal since it is relatively in- 
sensitive to the resistive signal and 
does not detect changes in the leak- 
age characteristics of the sample cell 
and its fluid. The 
signal is proportional only to the 
magnitude and direction of the di- 


resultant output 


electric constant change in the liquid 
stream. 

The output of the phase detector 
is monitored by a meter relay which 
has adjustable upper and lower limit 
contacts and 
cuitry to perform control functions. 


associated power cir- 


Temperature compensation. The 
oil filled temperature compensation 
capacitor performs this function. This 
reference cell has the same active ca- 
pacity as the sample cell and is filled 
with dry crude representative of that 
transferred. It is connected to the 
impedance bridge electrically opposite 
the sample cell and is mounted physi- 
cally in the flowing stream so that 


WORLD OIL 


temperatures are equal. ‘Temperature 
caused variations in fluid dielectric 
constant will cause equal impedance 
changes and no unbalance signal will 
result. 

An alternate method of tempera- 
ture compensation (dashed lines, Fig. 
ure | uses a probe-mounted ther- 
mistor immersed in the sample stream 
and connected electrically to the 
phase detector. 


Sample cell. Sample cell design can 
be simple or complicated, depending 
on application. Concentric cylinder 
electrodes are the most practical for 
measuring fluid 
When the fluid contains no contam- 


dielectric constants. 
inants which adhere to the cell ele- 
ments, a simple spool mounted di- 
rectly in the line is sufficient. 

Where paraffin, wax and _ sludge 
tend to “build-up” on the measuring 
elements, a tee configuration can be 
used which allows the center elec- 
trode to be removed for cleaning. 
Plastic coating or hard-chroming of 
the cell elements helps to prevent 
build-up. High velocity turbulent flow 
through the cell also provides clean- 
ing action. If the cell is sized so that 
it restricts the line slightly, velocity 
will be increased. There should be no 
restrictions (pressure drop) ahead of 
the cell that might cause gas to break 
out of solution. 


AUTOMATIC AVERAGING BS&W 

Figure 2 shows a piping arrange- 
ment which allows the monitor to 
continuously sample a side stream 
from the surge tank and also sample 
the total transferred stream when 
the meter tank is being filled. A simi- 
lar arrangement can be used in a 
PD meter system. 

Since the transfer rate through the 
sample cell is essentially constant, the 
monitor reading integrated with re- 
spect to time will give the percent 
volume of BS&W transferred. A 
summation of instantaneous monitor 
readings over a period of time from 
T, to T, divided by time T, - T;, will 
give the average percent BS&W 
transferred during the period regard- 
less of the absolute flow rate so long 
as it is constant. 

An “averager” has been developed 
which receives the monitor DC volt- 
age output and converts it to a pulse 
rate in the following manner: 

DC voltage from the monitor is 
applied to a saturable core reactor 
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through a transistorized switching cir- 
cuit. Direct current in the winding 
causes core saturation in the positive 
direction at which instant the polarity 
of the coil input is reversed by action 
of the transistors. The core then is 
driven to negative saturation and 
switching again occurs. The satura- 
tion and switching rate are directly 
proportional to the magnitude of the 
DC voltage from the BS&W moni- 
tor. Each switching operation pulses 
the averager output relay. 

Pulse rate variation is linear from 
) to 100 pulses per minute corre- 
sponding to the monitor output for 
0 to 1 percent BS&W. While the 
transfer pump is BS&W 
pulses accumulate on an electrical im- 


running, 


pulse counter, and time is registered 
in hundredths of minutes on a digital 
clock. At any instant, the 
BS&W transferred 
the registers were set to zero) is the 
quotient of the BS&W register di- 


average 


percent (since 


vided by the time register. The aver- 
ager is constructed of static compo- 
nents except for the pulsing relay 
which is a mercury-wetted contact 
type. 

Prime considerations in this auto- 
increased ac- 
stream, 
elimination of sample storage and elim- 


matic system are the 


curacy of analyzing the 
ination of human error in sample 
ind data handling. Over-all accuracy 
of the monitor and averager is plus 
or minus 0.02 percent BS&W. Cen- 
trifuged composite samples cannot be 
read with such accuracy. 

In the manual method, any small 
error in obtaining crude samples from 
the transfer line and from the sam- 
ple storage container is magnified in 
direct proportion to the volume of 
oil transferred. In most instances the 
50 cc sample represents at least 500 
barrels of oil and in some cases as 
10,000 When the 
monitor is used, every drop of the 
fluid is analyzed for BS & W content 
during the exact time of transfer— 


much as barrels. 


there is no draw off of a side stream 


or intermediate storage for later 


analysis. 


GRAVITY AND TEMPERATURE 
INSTRUMENTATION 

The monitor—full flow cell 
ager combination provides a contin- 
uous stream analysis whose average 


aver- 


value can be accumulated over any 
period of time. Most operators would 
replace daily or weekly run tickets 
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FIGURE 3 — This gravity capacitance 
transducer converts API gravity to capaci- 
tance, which in turn is sensed by the 
BS&W monitor measuring circuit. 





45) 
wk 
4b 


42} 


> 
—- 


40+ 
39+ 


DEGREES API 


coe w 
os @ 
| eae 


36 


35 ] J 1 l 
20 2\ 22 23 24 
TOTAL CAPACITY IN MMFD 
FIGURE 4 — This curve illustrates the 
linear relationship between gravity and 
capacitance change for a typical trans- 
ducer. 








with monthly accounting if complete 
data—average gravity, average tem- 
perature, average BS&W—could be 
accumulated accurately and _ stored 
over that period. With this in mind, 
gravity and temperature sensing de- 
vices have been developed specifically 
for LACT. 

This equipment can be time shared 
with the average and/or BS&W 
monitor by means of a simple pro- 
gramer. Gravity transducers are 
being field tested and show promise of 
success. The temperature transducer 
has operated without difficulty since 
installation and has been accepted 


for field use. 


Gravity - differential pressure 
transducer. This device computes 


API gravity of the fluid by measur- 
ing the hydrostatic head developed 
in the metering tank. A conventional 
differential pressure transducer is used 
to convert pressure into an electrical 
signal. The computer receives this 
signal and obtains the corresponding 
value for gravity in degrees API. 

The instrument is designed to oper- 
ate at differential pressures between 
57 and 75 inches of water. Accuracy 
of the instrument is better than 0.1 
degree API. Magnetic amplifiers, 
transistors and silicon diodes are used 
in the computer. It contains no vac- 
uum tubes or moving parts. 

The output of the gravity com- 
puter is applied to the averager for 
one minute each time the meter tank 
is filled to the weir level and causes 
zero to 100 pulses per minute output 
for a gravity range of 35 to 45 de- 
grees—each pulse represents 0.1 de- 
gree. Total pulses registered during a 
period of time divided by the num- 
ber of tank dumps occurring in this 
same period, gives the average change 
in gravity (in tenths of degrees) 
which must be added to 35 to obtain 
the absolute value of average API 
gravity. 





Gravity capacitance transducer. 
Figure 3 illustrates a transducer for 
converting gravity to capacitance 
which in turn is sensed by the BS&&W 
monitor measuring circuit. The com- 
plete unit is installed in the meter 
tank dome. A sheet metal enclosure 
provides protection from condensate 
and supports the unit a few inches 
below the weir level when the tank 
is empty. When the tank fills, the 
capacitor unit is supported by the 
main float which floats freely on the 
oil surface. The hydrometer float is 
independent of the main float and is 
designed so that a 10 degree gravity 
change will cause it to move up and 
down approximately 2 inches with 
respect to the main float. The teflon 
cup attached to the upper end of the 
hydrometer float moves in and out 
between the stainless steel concentric 
cylinders comprising the capacitor. 
The change in capacitance caused by 
movement of the teflon cup between 
cylinders is measured by the same 
capacitance instrument that is used 


for BS&W. 


The capacitor, teflon cup and hy- 
drometer float are designed so that the 
capacitance change caused by the hy- 
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FIGURE 5—Here is a complete data readout system for LACT. The programer con- 
trols the readout sequence in step with the filling and dumping of the meter tank. 


movement will fall on-scale 
for the monitor calibrated 0-2 per- 
cent BS&W in the BS&W cell. Figure 


4 shows the linear relationship between 


dromete1 


oil gravity and capacitance change 
for a-typical transducer. 

The gravity readout requires only 
one minute during the time the mete1 
tank is filled to weir level. The grav- 
ity cell is substituted automatically for 
the BS&W cell the 
and readout is accomplished in much 


during interval 
the same fashion as described pre- 


viously. In this case however, the 
pulse rate is inversely proportional to 
API gravity because the hydrometet 
most by the lowe 


float is buoyed 


gravity fluid. 


Temperature unit. [he temperature 
sensing unit consists of a power sup- 
ply, magnetic amplifier and s ale fac- 
tor unit on a common chassis. A 
platinum wire resistance bulb housed 
in a stainless steel tube is used to 
sense the temperature change in the 
meter tank. Two adjustable dials pro- 
vide for zero and span settings. ‘There 
are no vacuum tubes in the system 
and the output is normally zero to 
one milliampere into 1,500 ohms 
linear with temperature. A panel 
mounted meter continuously indicates 
temperature in degrees F. 

In this application, the tempera- 
ture transducer output is applied au- 
tomatically to the averager when the 
meter tank is filled to the weir level 
—just prior to the gravity readout. 
The averager output is zero to 100 


pulses per minute which is directly 


132 


proportional to 20° to 120° F. Each 


pulse accumulated during the one 
minute gaging time represents one 
degree F above the base value of 


20° F. 

Average temperature for a given 
period of time will be the total pulses 
divided by the number of tank dumps 
20° F. 


The average temperature is used in 


and this quotient added to 


correcting the volume to 60° F and 
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also in correcting average “observed” 
gravity to gravity at 60° F. 


DATA READOUT PROGRAMER 


Figure 5 shows the complete data 
The programer 
controls the readout sequence in step 
with the filling and dumping of the 
meter tank. When the transfer pump 


readout system. 


is running, the digital timer is ener- 
the 
nected to the averager input and out- 


eized, monitor output is con- 
put pulses are accumulated on the 
BS&W When the 
pump stops, a one revolution master 
1 the 


to initiate the temperature and gray- 


counter. transfer 


timer is energized in programer 


ity readout cvcle which must be com- 
pleted before the tank is allowed to 
run to pipeline. 

The master timer causes the aver- 
ager input terminals to be switched 
from the monitor to the temperature 
transducer. One pulse is registered on 
the dump counter and the averager 
through a one 
minute gating switch to the tempera- 


output is connected 
ture counter. On completion of this 
readout, the averager input terminals 
are from the temperature 
transducer to the gravity transducer 
and the averager output is connected 
through the gating timer to the grav- 
ity counter. On completion of this 
the 
measured oil to pipeline. 


switched 


readout, master timer releases 


The gravity transducer and gravity 
counter are switched away from the 
averager so the monitor and BS&W 
counter can be switched in when the 
transfer pump restarts. This cycle is 
repeated for each fill and dump of 
the meter tank. 

In a PD meter system, the BS&W 
monitor, capacitance cell and aver- 
ager would be applied much. the 
same as in the dump tank system. 
Gravity and temperature measure- 
ments would be made in the surge 
tank at the time the “normal-high” 
level was reached. The average “ob- 
served” gravity at-the average “ob- 
would be con- 
when the 
run ticket is made. Because the fluid 


height is never static in the surge 


served” temperature 


verted to gravity at 60° F 


tank, the hydrometer type gravity 


transducer would be used. 


This article is based on a paper 
presented at the 1959 Instrument So- 
ciety of American Symposium, St. 


Louis, Mo. —The End 
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PART 1 





Geologist's interpretation of dri 


mud requirements 


Electric logs and oil finding techniques will vary 


with different types of mud systems 


By Dr. Hamilton M. Johnson, Geology Department 


Tulane University, New Orleans 


THE INCREASED COMPLEXITY of the 
mechanical difficulties of drilling has 
presented new problems in formation 
Very thorough 
with case histories, have been pub- 


} 


lished on these new muds in regard 


evaluation. studies, 


to their physical and chemical prop- 
erties as related to a more efficient 
drilling operation, but very little has 
been done to assess the degree to 
which their use may interfere with 
ceological evaluation of the forma- 
tions. 

As the depth of drilling has be- 
come greater, temperatures and pres- 
sures encountered have become 
higher and more complex mud types 
have become a necessary adjunct to 


] 


drilling. This is not just a problem 
for the drilling engineer or the econ- 
omist, but it is also a very serious 
problem for the geologist because al- 
most each increase in operational ef- 
ficiency of the drilling fluid in regard 
to drilling performance has corre- 
spondingly increased the difficulties 
of formation evaluation. 

The most important tool used in 
formation evaluation today is the 
conventional electric log. It not only 
provides qualitative data concerning 
the lithologic sequence, but may of- 
ten be used quantitatively in an esti- 
mate of the porosity and fluid con- 
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tent of the formations drilled. Since 
electrical logs are recorded with a 
down-hole system of electrodes sur- 
rounded by the drilling fluid, and 
since the results are greatly affected 
by the characteristics of the drilling 
fluid (including the filtrate from the 
drilling fluid and the mudcake 
formed by this filtering action), it is 
evident that a detailed knowledge of 
these factors is a necessity for accu- 
rate log interpretation. 

The first muds used in rotary drill- 
ing were simple suspensions of sur- 
face clays in fresh water. A need to 
increase the density without unduly 
increasing the viscosity resulted in 
the use of iron-oxide additives and 
later in the more satisfactory use of 
barytes. With the recognition of a 
need for better suspending agents 
and a mud with good plastering qual- 
ities, the addition of bentonitic clays 
was begun. The use of sodium silicate 
to control heaving shales, oil base 
muds or inhibited muds to reduce 
hydration of shales, starch muds to 
lower fluid loss in muds with a salt 
water base, and of chemical thinners, 
followed in rapid succession. The ad- 
vent of oil-emulsion muds brought 
on a need for emulsifiers and fluid 
loss control agents. The problem of 
lost circulation while drilling led to 
the use of plugging materials and 


recent developments of the oil base 
muds and invert-emulsion muds re- 
quire still other additives. 

As is obvious from this brief in- 
troduction to mud types, the field has 
become crowded with competitive 
products, designed to fulfill almost 
any need . . . from the drilling engi- 
neer’s point of view. However, very 
little attention has been directed to 
the effect of these muds in hampering 
the geologist in his attempts at for- 
mation evaluation. 


Mud Types. There are two distinct 
mud types: water-based muds, in 
which water (either fresh or saline 
forms the continuous phase, and oil- 
base muds (including invert emulsion 
muds) in which oil forms the con- 
tinuous phase. 

The major types of drilling fluid 
in use today have been classified by 
Rogers”? as: 

@ Fresh water muds (NaCl! less 

than 1%, Ca less than 50 ppm 


A. Phosphate treated (pH to 
8.5 

B. Caustic-Quebracho (pH 9.0 
to 10.5 


C. Red mud (pH 11.5 to 13.0 


@ Salt water muds 
A. NaCl content from 1% to 
saturation 
B. Saturated 


@ Calcium treated muds 
A. Red lime muds 
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FIGURE 1—An increase in salinity will greatly decrease the resistivity. Each curve represents a separate salinity concentration. 


B. Calcium chloride muds 
C. Gypsum muds 
® Oil-emulsion muds (with or 
without lime, starch, etc.) 
@ Ojil-base or invert emulsion muds 
® Sodium silicate muds 


General Effects. Before beginning a 
detailed study of the individual mud 
types as classified above, a very gen- 
eralized review of the entire field of 
logging requirements may be helpful. 
For example, it is necessary when re- 
cording the conventional log that the 
drilling fluid be sufficiently conduc- 
tive electrically to provide a path for 
the electrical current to pass from the 
current electrode into the formation. 
However, while conductivity is re- 
quired, the fluid must not be too 
conductive; excessive conductivity 
would only lead to short circuiting 
between the current and measuring 
electrodes, resulting in a greatly 
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dampened, characterless, and mis- 
leading log. The salinity restrictions 
which place upper and lower limits 
upon the mud resistivity cannot be 
definitely assigned, for these depend 
upon the Rir/Ry ratio. As a general 
rule, optimum results on the SP 
curve are obtained when the Rm-/Rw 
ratio is approximately five. (In Ven- 
ezuela, the extremely saline forma- 
tional waters of the Gulf Coast are 
absent and most formational waters 
range only from brackish to fresh. 
This means that the resistivity of the 
drilling mud must be much higher 
than in the Gulf Coast, if logs of 
equivalent quality are to be obtained 
A good rule-of-thumb for conven- 
tional electric logs in Venezuela 
would be that the best logs are ob- 
tained in muds having a resistivity 
in the two to five ohm-m range, at 
surface temperatures. Naturally, the 
salt water and sodium silicate muds 
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will fall below the lower limit and 
the oil base muds beyond the upper 
limit. ) 

The various physical properties of 
the mud environment, such as hydro- 
static pressure and temperature, and 
the chemical properties of the mud it- 
self such as concentration and type of 
electrolyte and of added solids, all af- 
fect the resistivity but in greatly 
differing degrees. The most impor- 
tant are temperature, salinity, and 
pH. A summary might include: 

Temperature: The resistivity de- 
creases markedly with an increase in 
temperature as shown by the stand- 
ard temperature vs resistivity curves 
of Figure 1. 

Electrolyte: Increased salinity 
greatly decreases the resistivity, as il- 
lustrated in Figure 1, where a family 
of curves is plotted with a single 
curve representing each salinity con- 
centration. 
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Increased pH decreases the resis- 
tivity, as shown in the extremely 
caustic mud of Figure 2. Excess so- 
dium from the hydroxide lowers the 
mud resistivity just as much as would 
an equivalent amount of chloride. 

Phosphates, soda ash, cement, an- 
hydrite, lime and gypsum all tend to 
decrease the mud resistivity. 

Solids: Organic compounds, if they 
are in a pure state, have little or no 
effect upon the resistivity of the mud. 
However, the starches may seriously 
reduce the S.P. effect 
and some of the organic compounds 


see Figure 3) 


produce a filtrate which will fluoresce 
very similarly to crude oil. 

Increasing the concentration of 
weighting additives increases the re- 
sistivity very slightly due to particle 
interference but this increase is negli- 
gible for all practical purposes. 

An increase in cuttings in suspen- 
sion, such as limestone chips and 
sand, may increase the resistivity 
sightly for the same reason but 
again, this increase is negligible, 

Increase in concentration of the 
clay additives will decrease the resis- 
tivity slightly due to inherent soluble 
contaminating salts in these commer- 
cial clays. This decrease is compara- 
ble to the increase caused by weight- 
ing materials and the two usually 
nullify each other. 


Detailed Effects 

1. Fresh-water muds (NaCl less 
than | percent, Ca less than 50 ppm) 
Fresh water mud is the basic type 
due to low cost and the ready avail- 
ability of fresh water. All others are 
modifications used to overcome drill- 
ing conditions for which fresh waters 
are unsuited. These more complex 
muds are more expensive and more 
difficult to maintain. 

A. Phosphate Treated (pH to 8.5) 
Phosphate muds are those in which 
one or more complex phosphates 
metaphosphates, pyrophosphates, 
and polyphosphates) have been used 
as thinning agents. Usually some ben- 
tonite (for gel and wall plastering 
qualities ) 
toughen the filter cake and lower 


and some quebracho (to 
water loss) are used. These phos- 
phates are stable to only about 180° 
F., where they revert to orthophos- 


phates and act as flocculants rather 





FIGURE 3—(right) The electrical log 
was changed through the addition of starch 
as a water loss controlling agent. 
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Run #4 
Mud: Caustic - 
guebracho -01/ emu/sion 
weight M4 
viscosity: TO 
water Joss: 2.7 


os/ 12 % 
pH 95 
C/ 100 ppm 


Rms: 3.1@ 100°F 














10100' 


Run *5 
Mud: lime base - 
o/ emdlsion. 
weight: 13.1 
wscostty: 83 
woter foss : 18 


ot]: 18% 
pa: 13.0 
G : 300 ppm 


excess lime 7.7 Yobl 
Rin= 06 @ 00°F 


FIGURE 2—Here is an electrical log comparison of the 
same lithological interval using two types of muds, caus- 
tic-quebracho oil emulsion (Run #4) and a lime emul- 


sion (Run #5). 
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Rm=49 @ 85°F 
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Mud: same as Run #3 (27 days earlier) 
but with addition of 
starch to contro! water-/oss. 
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FIGURE 4—A positive SP curve will give entirely different picture over a negative 


approach. 


than as dispersants; hence they can- 
not be used for very deep holes. 

B. Caustic-Quebracho (pH 9.0 to 
10.5) Caustic-quebracho muds are 
very similar to phosphate muds, but 
slightly more alkaline. Quebracho 1s 
used with caustic to maintain the de- 
sired viscosity. The pH of this mud is 
easily maintained, the chemicals are 
stable, and the treatment is effective 
at higher temperatures. 

These two muds (phosphate- 
treated and caustic-quebracho) con- 
stitute the most commonly used 
muds, and entirely normal electric 
logs may be obtained .in them. If op- 
timum conditions prevail (i.e., Rme/ 
Ry about five and a very low water- 
loss), accurate interpretation can be 
made. All types of evaluation tech- 
niques are usable, including conven- 
tional electric logs, Micrologs, induc- 
tion logs, analysis of sidewall cores, 
and mud (fluorescence) logging. 

C. Red mud (pH 11.5) to 13.0. 


This is a caustic quebracho mud main- 
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tained at a higher pH by increasing 
the ratio of caustic to quebracho. 
The mud filtrate is pink to a deep red. 
The mud has low viscosity, low gel 
strength, low fluid-loss, and resists 
contamination. If starch is added for 
fluid loss control, the high pH will 
preserve the starch. (Starch, being an 
organic colloid, will ferment at pH 
less than 11.5). This mud is used pri- 
marily because of its resistance to 
contamination by anhydrite. 

The high caustic content of this 
mud produces a low resistivity and 
the conventional electric log may not 
be effective. If the resistivity is too 
low, such logs as the Laterolog, Micro- 
Laterlog, and Gamma Ray should 
be used. The starch which is often 
used should be chemically inert but 
it has been noted that the S.P. curve 
is greatly damped; this may be due to 
reduction of the electrofiltration com- 
ponent by the reduced water loss. An 
example of this is shown in Figure 3. 

2.Salt Water Muds Salt water 
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similar to Fuller’s earth. The addition 
of pregelatinized starch may be neces- 
sary to control the fluid loss. 

A salt water mud is a very low re- 
sistivity mud because the NaCl ions 
provide excellent conductive paths 
for the electrical current. The con- 
ductive paths thus provided distort 
the electrical field, so that it may no 
longer be assumed to be present in a 
homogeneous medium. Thus less cur- 
rent goes out into the formations and 
more passes directly from the current 
electrode to the measuring electrode 
up the borehole. This leads to appar- 
ently lower formational resistivities 
‘a dampening of the curve). The 
S.P. anomalies are also flattened, as 
Rms: approaches the value of Ry. In 
fact, if Rmr is less than Ry, a positive 
anomaly of the S.P. curve will result. 
See Figure 4). 

Therefore, conventional electrical 
logs are unsatisfactory in a salt water 
mud. It is better to use a combination 
of Laterolog (for resistivity determi- 
nation) MicroLaterolog (for porosity 
calculations), and Gamma Ray (for 
lithic determinations). The Gamma 
Ray is not affected by the borehole 
fluid and both of the other curves are 
measured by focusing instruments 
and reduce fluid effect to a mini- 
mum. 

If the resistivity of the mud filtrate 
approximately equals the resistivity 
of the formational water 
R,), the influence of the invaded 
zone is removed and a more exact de- 
termination of the. true formational 
resistivity may be made. This is pri- 
marily of value only where it is ex- 
tremely difficult to obtain quantita- 
tive values for R, (in stratigraphic 
sequences where production is ob- 
tained from very thin stringers of 
high resistivity formations, such as 
limestones or very tight sandstones). 
Since the S.P. curve is useless with 
this mud, this is not often recom- 
mended. 


TO BE CONTINUED 
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How to cross-check accuracy 
of velocity and seismic data 


Instrumental and opera- 
tional factors cause errors 
in velocity log and seismic 


data interpretation 


By R. A. Broding, Vice President 
Century Geophysical Corporation, 


Tulsa 


CoMPARISON OF reference time 
shots with total log times taken from 
25 unselected velocity log surveys run 
in wells in West Texas, New Mexico, 
Wyoming and Colorado indicates that 
32 percent of the surveys tie to 1 per- 
cent or better and 84 percent tie to 
3.5 percent or better, with a maxi- 


mum error of 5 percent. 


ERRORS IN VELOCITY LOGGING 
Instrumental. The accuracy of any 
measurement is no better than the ac- 
curacy of the instrumentation used in 
making the measurement. Analysis of 
logging instrumentation errors indi- 
cates that the instrumental measuring 
accuracy is approximately plus or 
minus one percent. This includes all 
errors from time measurement to log 
recording. Thus, approximately half 
of surveys prove to be within the 
plus or minus one percent accuracy 


ascribed to logging instrumentation. 


Operational. In considering errors 
that might be introduced in the phys- 
ical operation of logging, consideration 
was first given to depth control. In 


general, accuracy is excellent; that is, 
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better than 0.1 percent. The maxi- 
mum error to be expected from nor- 
mally straight holes would be approx- 
imately 0.4 percent (i.e. a drift of five 
degrees). Therefore, these errors are 
considered minor, relative to the in- 
strumental accuracy of one percent. 
Alignment of the sonde in the hole 
is important. Considering two-receiver 
systems only, any offset in the receivers 
will make the mud path to one re- 
ceiver consistently greater than the 
other. In Figure 1, two conditions of 
present-type sondes are illustrated. 
These are assumed to be extreme con- 
ditions and are only illustrative of 


possible errors. 


It is recommended that velocity 
logs be run coming out of the hole, 
rather than going into the hole. In the 
case of a semi-rigid sonde, the possible 
error resulting from a difference in 
the length of mud path is less than 
that for a flexible insulator type. This 
reasoning is based on the possibility 
of misalignment of the sonde. The 
semi-rigid sonde has an advantage in 
that the over-all length of the sonde 
limits the misalignment in a given 
bore hole, while the flexible insulator 
type is limited primarily by the wall 
of the hole. 

For example, a 4-inch offset be- 


tween the top and bottom of a sonde 





SEMI RIGID SONDE 











\ \ 
\ \ 20 
+ 
L, ae 
Offset 4" 
Mud Path Difference = .6 inches 
Error at 25,000'/sec. = 8.3% 


5,000'/sec. 1. 66% 





FLEXIBLE SONDE 














Mud Path Difference = 2 inches 


Error at 25,000'/sec. = 13.4% 
5,000'/sec. = 2.68% 








FIGURE 1—Possible error is considerably less in the case of a semi-rigid velocity 
logging sonde (left) than that of the flexible insulator type. Semi-rigid sonde is advan- 
tageous in that its over-all length limits misalignment in a given bore hole, while the 
flexible type is limited mainly by the wall of the hole. Since the misalignment error can 
be significant, logs run coming out of hole are preferred to those run going into hole. 
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FIGURE 2—Spacing between transmitter and first receiver is very important to accu- 
racy of velocity log surveys where the hole is caved, of large diameter, or where highly 
altered shales are present. The (sometimes) significant errors (20 percent or more) can 
be detected by using two logs of different spacing or spans, since the logs will not dupli- 


cate in zones of error. 


20 feet long could give an error of 
approximately 8.3 percent in 5,000- 
feet-per-second rock for a 3-foot span. 
It appears logical that a flexible type 
sonde could have a greater offset since 
there is little restoring force to keep 
the receivers in alignment. For a 
2-inch offset, an error of 13.4 percent 
can be obtained at 25,000 
second and 2.18 percent at 5,000 feet 
per second, using a 6-foot span. This 


feet per 


effect can be severe, hence logs run 
coming out of the hole are preferred. 
The 


receiver log are strong. However, the 


effects of caves on a two- 
effect is fortunately opposite as each 
pair of receivers pass the top and bot- 
tom of a cave. Hence, integrated 
time from the log is self-compensating 
and errors are small, except where the 
cave is sufficiently great to exceed the 
minimum acoustic hole diameter. 
The importance of the spacing be- 
tween the transmitter and first’ re- 
ceiver has been brought out by Kokesh 
and Blizard' and Hicks.? 
can be great (1.e. 20 percent or more 


This erro 


and is one of the impertant potential 
sources of error in present techniques. 
For example, in 6,000-feet-per-second 
rock, using a 3-foot transmitter-to-first 
receiver separation, caves in excess of 
5 inches from the edge of the sonde 
are potential sources of error (Fig- 
ure 2). 

In general, this is not bothersome 
until one logs in a large diameter bore 
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hole, one that is highly caved and in 
a low-velocity formation, or one con- 
taining highly altered shale. Unfor- 
tunately, there is no means of deter- 
mining if this error is present from a 
single curve. It can be detected by 
using two logs of different spacing or 
spans, as the logs will not duplicate 
in zones of error. Hence, it is recom- 
mended that in areas of damaged 
shales a spacing of 6 feet or more 


HOLE DRIFT 








Depth 10K’ 5° Drift 
S; = 10,000’ 
S2= 10,145 

Error 145 % 





FIGURE 3—Typical seismic survey ar- 
rangement, indicating maximum error of 
seismic velocity measurement owing to 
five-degree hole drift. Horizontal scale is 
exaggerated. 
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from the transmitter to the first re- 
ceiver be used and, preferably, a com- 
bination of spacings or spans be used 
to isolate problem areas. 

The span selected between receivers 
is not critical, as with proper design 
instrumental timing accuracies are in 
excess of other errors. The choice js 
one of desired detail in the log. A 
3-foot span is a good compromise in 
detail or required bed resolution. 


Formation damage. Errors intro- 
duced by damage to the formation 
surrounding the bore hole from drill- 
ing are not easily detected unless a 
two-span or two-spacing log is ob- 
tained. 

Errors resulting from displacement 
of fluid (i.e., change in fluid salinity 
in the invaded zone) also are possible; 
however, the magnitude of such errors 
is small, i.e., less than 1 percent. This 
value was arrived at from data of 
Wyllie.* 

Consideration has been given to 
effect of temperature, since the tem- 
perature gradient surrounding a new 
well is quite different from the earth’s 
normal gradient. For temperature dif- 
ferences in the order of 50° F, the 
error may approach | percent. This 
figure was arrived at from Wyllie, 
assuming a constant salinity.* There- 
fore, it is significant; but fortunately 
the error is self-compensating as the 
bottom of the hole is below, and the 
top is above, the normal rock tem- 
perature. 

The effects of pressure were esti- 
mated and are considered to be negli- 
gible, as most wells work on a pressure 
differential formation 
and the bore hole hydrostatic pres- 
than 5 This 
would result in errors of less than 1 


between the 


sure of less percent. 
percent. This value was derived from 
Hicks.* Further, a good portion of 
the pressure differential is across the 
mud cake, hence pressure effects on 
the formation rock can be neglected. 

From this it is reasoned that the 
most important potential sources of 
error are in the sonde position in the 
hole and the acoustic hole diameter 
for a given transmitter-to-first receiver 
spacing. Both can be minimized by 
using proper equipment and _ tech- 
niques. 


SEISMIC REFERENCE SHOTS 


Instrumental errors. The 
mental timing errors and ability to 
pick first breaks is typical of any 
seismic operation. The pick of a good 


instru- 
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break should be to 1 millisecond. 
Therefore, timing errors obtained 
from good data are better than 1 
percent and often better than 0.1 
percent. 


Operational errors. Physical errors, 
such as hole drift, indicate errors of 
1.45 percent or less since the maxi- 
mum drift one needs to expect is five 
degrees. A typical survey arrangement 
is shown in Figure 3. 

It is possible for the ray paths of 
tie shots to traverse different sections 
as a result of dip, faults, differential 
ray paths or near-surface velocity var- 
iations. Figure 4 illustrates the dip 
problem, Figure 5 the fault problem 
and Figure 6 the weathering problem. 
By shooting into a given reference 
level from more than one side, errors 
resulting from these effects can be 
detected by the lack of time tying. 
Therefore, it is always recommended 
that at least two sides be shot into 
each check level. If up-hole surveys 
are run on both sides, appropriate 
corrections can be made for weather- 
ing errors. 

The possibility of precursories from 
cable breaks or casing breaks is always 
present. Proper field techniques (i.e. 
spacing of shot point from well and 
use of a pressure phone) usually limit 
such effects. Through use of multi- 
level recording of the well seismom- 
eter signal, the character of the break 
also can be studied to evaluate any 
suspected precursory. 


Formation damage. Errors can be 
obtained by formation damage around 
the shot point or shot hole fatigue. 
By using control from a lag phone, 
fatigue can be detected and corrected. 


Summary. Reference shot times can 
be relied upon if the time ties from 
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FIGURE 4—Steep dips, in this case 30 
degrees, can be a source of error in seismic 
velocity surveys. In this example, a high- 
velocity formation is encountered at shal- 
lower depth updip (left), decreasing the 
time interval surveyed as compared with 
energy received from farther downdip, 


two or more sides check and the 
quality of breaks is good. Any errors 
in a seismic reference point can be 
qualified from the seismogram. If 
good data are acquired, better than 
1 percent accuracy should be ob- 
tained. For this reason the reference 
time is considered the “true time.” 
Integration of the sonic signal as 
the log is being run is inherently as 
accurate as the prime data, or within 
1 percent. Unfortunately, the need 
for time correcting integrations of 
the raw data from the seismic tie 
shots involves re-integration by trac- 
ing methods in present procedures. 
These re-integrations are considered 
to have an accuracy of plus or minus 
1 percent. Therefore, the final inte- 
grated log cannot be considered bet- 
ter than plus or minus 2 percent, 
allowing a 1 percent error for log 
tracing integration means. Time inte- 
grations corrected by tie shots can 
be relied upon to the accuracy of 
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FIGURE 5—Similar to the dip problem 
illustrated by Figure 4, a_high-velocit 
formation is encountered higher (left } 
owing to the position of the fault plane, 
resulting in a possible velocity mis-tie. 
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FIGURE 6—Weathered zones pose prob. 
lems in seismic velocity surveys. The 
weathered zone may be inclined or other- 
wise not parallel to the surface. It is im- 
portant to know whether shots are made 
in, or below the weathered mantle. 


the tie shot (i. plus or minus 1 
millisecond) . 

If differences in log data are found 
to be in excess of 2 percent, the log 
data is considered to be in error. In- 
telligent appraisal of the log data, 
with the reference check shots, will 
generally point to possible sources of 
error. Such studies, combined with 
statistics on errors obtained from 
numerous surveys, are the best guide 
to improvement in this procedure. 
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How new additives improve 
deep well cementing 


They ... 1. Control setting time 2. Lower the water loss 


By J. O. Woodson, Engince: 


3. Widen the density range 


Phillips Petroleum Company, Midland, Texas 


C. L. Fulton, Engineer 


Halliburton Oil Well Cementing Company, Midland, Texas 


Durinc 1958 Phillips Petroleum 
Company completed drilling opera- 
tions on three deep wells in Pecos 
County, Texas. All three wells were 
drilled, below 19,000 feet 


wells surpassed the depth record as it 


Iwo of the 


existed at the beginning of 1958. When 
drilling operations were completed and 
production tests begun on the three 
wells, a cumulative total of 67,760 feet 
of hole had been drilled, and 14 sep- 
arate strings of casing, totaling 136.- 
790 feet feet had been set and ce- 
This 


required the complete cooperation of 


mented. accomplishment 


Phillips Petroleum Company person- 
nel with the many companies en- 
gaged to perform the various opera- 
tions necessary to drill and complete 
these wells. This report of the various 
cementing operations is typical of the 
engineering, planning, and coopera- 
tion between operator and service 
company that went into each phase 
of the drilling operations. 
Development of the materials and 
equipment which made possible. the 
successful cementing of these wells was 
begun several years ago. Consequently, 
materials and techniques used were 
not experimental in any respect. This 
does not mean, however, that each 
individual job was not carefully engi- 
neered with respect to both materials 
and equipment. The exact cement 
blends and cementing equipment to 
be used on each cement job was se- 
lected only after careful planning and 
study. The engineering that goes into 


the cementing of a well is just as im- 
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portant as the engineering performed 
during any other phase of the drilling 
or completion operation 


Materials. Although this article is 
primarily concerned with the cement 
jobs performed on three particular 
wells, some of the general develop- 
ments in the field of cement technol- 
ogy, as they pertain to oil-well ce- 
menting, should be discussed. 

The materials used in cementing 
operations can be divided into general 
classes, depending upon the function 
of the material. Basically, the primary 
material is cement. Portland cement 
is the oldest and has been the most 
widely used type of cement. Although 
one might assume that a material 
which has been used as long as port- 
land cement could be altered very 
little in its properties, this is far from 
true. At the time when wells were no 
deeper than 5,000 or 6,000 feet, com- 


mon portland or construction cement 


could be used for all cementing oper- 
ations on these wells. As wells were 
drilled deeper with accompanying in- 
creases in down-hole temperatures and 
pressures, it soon became apparent that 
common portland cement could not 
meet all the needs of the petroleum 
industry. A cementing service com- 
pany developed and patented the first 
retarded set cement which could be 
pumped to greater depths than the 
construction cements. As the industry 
grew more specialized, cements such 
as the sulfate resistant types were de- 
veloped. The many types of portland 
cement developed led to an API sys- 
tem for classification and the develop- 
ment of API specifications for these 
cements. This system now provides 
for seven classes in regular and sulfate 
resistant types. 

There is a narrow density range to 
which neat cements should be slurried. 
For most neat cements, this density 


range is in the order of 1.5 ppg with 


TABLE 1—A comparison of properties of slow-set cement blended with silica flour to 
barite cement and neat slurries 





| | | API[SCHEDULE 10 & 10S 
Silica 24 Hour 
Flour Barite Density | Water | Thickening | Compressive 
CMHE C Percent Percent Percent | Lb./Gal. Loss Time | Strength 
2.0 22.5 14.5 2.5 4:45 4850 
2.0 22.5 15.0 2.5 4:29 6640 
2.0 22.5 15.5 1.8 3:02 5450 
2.0 22.5 16.0 1.2 No Run 6150 
1.5 63.9 16.0 3:17 840 
em | 63.9 16.0 | 4:00 Plus 775 
20 63.9 16.0 | No Run 690 
2.0 12.6 14.9 2:35 
16.0 Less Than 2140 
1:00 
] 16.0 2:08 
2.0 16.0 2675 
2.0 15.0 3:02 
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axe | 2 34 
24" HOLE 
1480' 20" CASING 
17 1/2" HOLE 
6020" 4 » 13 3/8" CASING 
12 1/4" HOLE 
10,966' «4 m 9-5/8" CASING 
COMBINATION STRING: 
10,300' OF 7-5/8" 
3 12,600' OF 7" 
ere a 
81/2" HOLE 
22,919" aa m 75/8" & 7" CASING 
BHT 328 F 
ESTIMATED 
LINER FROM 
22 ,686' TO 
25,340! 
5-3/4" HOLE 
25 ,340' a m5’ LINER 
BHT 360 F 
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RKB 
3%" HOLE 
8s' 26" CASING 
24" HOLE 
1560! a < 20"' CASING 
12 1/4" HOLE 
10,529' 4 m 95/8" CASING 
81/2" HOLE 
15 819! a m 7-5/8" CASING 
65/8" HOLE 
19,020" a L 5 1/ 2" CASING 
BHT 328 F 
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Ref 
36" HOLE 
1424' 26" CASING 
STAGE COLLAR 
AT 3421' 
17 1/ 2" HOLE 
5046" 4g , 13-3/8" CASING 
STAGE COLLAR 
AT 9756' 
12 1/4" HOLE 
15,868' J 95/8" CASING 
COMBINATION STRING: 
8200' OF 7-5/8" 
14,800' OF 7" 
8-3/8" HOLE 
23,000' 4 bm 7-5/8" & 7 CASING 
BHT 380 F 
23,400' TD Rig 
BHT 455 F 


























FIGURE 1—Casing strings and primary cementing data for the three deep tests drilled by Phillips Petroleum Co. in Pecos Co., Texas. 


University EE 1 
1.A total of 2000 sacks of regular cement 
with 4 percent bentonite plus 200 sacks 
of regular cement. Displacement 528 
barrels. 


i) 


.A total of 1,685 sacks of regular cement 

with 40 percent diatomaceous earth and 
4 percent calcium chloride at 10.9 
pounds for gallon plus 200 sacks of 
regular cement at 15.5 ppg. Displace- 
ment 906 barrels. 


wh 


A total of 950 sacks of regular cement 
with 40 percent diatomaceous earth at 
10.8 ppg plus 300 sacks of slow set ce- 
ment at 16 ppg. This slurry was dis- 
placed through perforation at 10,888-90 
feet. Displacement 625 barrels. 


—_ 


.A total of 1,147 sacks of slow set ce- 
ment with 40 percent diatomaceous 
earth and 1.5 percent CMHEC at a 
slurry weight of 10.8 ppg plus 100 sacks 
of slow set cement with 1.5 percent 
CMHEC at 15.8 ppg. Displacement 
951 barrels 


uw 


.A total of 136 sacks of slow set cement 
with 20 percent diatomaceous earth and 
3 percent CMHEC at 12.3 ppg. Dis- 
placement of 205 barrels. 


CEMENT AND DISPLACEMENT 


Harral A-1 


1. A total of 400 sacks of regular cement 
with 1 percent calcium chloride. 


nh 


. A total of 2,000 sacks of regular cement. 
Displacement 557 barrels. 


3. A total of 1,500 sacks of regular ce- 
ment with 60 percent diatomaceous 
earth at 10.5 ppg plus 300 sacks of 
slow set cement at 15.8 ppg. Displace- 
ment 780 barrels. 


4.A total of 1,219 sacks of slow set ce- 
ment with 60 pounds of barite added 
per sack and 0.5 percent CMHEC at 
17.5 ppg. Displacement 726 barrels. 


. A total of 400 sacks of slow set cement 
with 10 percent diatomaceous earth and 
1 percent CMHEC at 13.6 ppg. Dis- 


placement 427 barrels. 


-! 


Montgomery A-1 


— 
. 


A total of 1,662 sacks of regular cement 
with 4 percent bentonite at 14 ppg plus 
300 sacks of regular cement at 16 ppg. 
Displacement 508 barrels. 


2.Top stage: A total of 1,109 sacks of 
regular cement with 40 percent diato- 
maceous earth and 4 percent calcium 
chloride at 10.8 ppg plus 100 sacks of 
regular cement at 15.4 ppg. Displace- 
ment 520 barrels. 
Bottom stage: A total of 302 sacks of 
regular cement with 40 percent diato- 
maceous earth and 4 percent calcium 
chloride at 10.8 ppg plus 400 sacks of 
regular cement at 15.4 ppg. Displace- 
ment 768 barrels. 


w 


. Top stage: A total of 1,050 sacks of reg- 
ular cement with 40 percent diatoma- 
ceous earth at 10.8 ppg plus 300 sacks 
of slow set cement. Displacement 754 
barrels. 

Bottom stage: A total of 1,700 sacks of 
regular cement and 40 percent diatoma- 
ceous earth and 0.75 percent CMHEC 
at 10.8 ppg plus 364 sacks of slow set 
cement. Displacement 1,226 barrels. 


4.A total of 1,099 sacks of slow set ce- 


ment with 16 percent diatomaceous 
earth and 2.5 percent CMHEC at 12.7 
ppg plus 150 sacks of slow set cement 
with 0.5 percent CMHEC at 16.3 ppg. 
Displacement 898 barrels. 





a minimum density of 15.4 ppg for 
API Class A cements and approxi- 
mately 16.0 ppg for API Class E ce- 
ments. The proper density range 
might vary with different brands of 
cement but will be determined in each 
case by the water-cement ratio that 
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must be used to provide a pumpable 
slurry, yet one that will not result in 
separation of free water upon setting. 
When a cement is mixed heavier than 
the recommended density, its thicken- 
ing time may be materially reduced 
or the slurry may be too thick to be 


pumped. On the other hand, when a 
cement is mixed lighter than the rec- 
ommended minimum density, separa- 
tion of the solid particles from the 
slurry may occur to the extent that 
free water pockets will exist within 
the cement column. The amount of 


14] 











mixing water required will depend to 
a great extent on the fineness of grind 
of the cement used. 

Inasmuch as it usually is desirable 
to mix a cement to a density equal to 
or only slightly greater than the mud 
density used to drill the well, it be- 
comes obvious that density control of 
cement slurries over wide ranges is a 
desirable property. Materials used for 
density control can be divided into 
two classes: weighting materials and 
light-weight materials. A common ma- 
terial used to increase cement-slurry 
density is drilling-mud barite. Other 
materials such as iron arsenate, galena, 
ottawa sand and, most recently, il- 
menite ore have been used for this 
purpose. Ilmenite ore allows the form- 
ulation of heavier cements without the 
viscosity problems associated with 
barite. 

Because cement slurries are rela- 
tively high on the mud-density scale, 
more effort has gone into finding suit- 
able materials which can be used to 
reduce the’ density of these slurries. 
One of the first light-weight materials 
to be added to cements was bentonite. 
This material is still widely used. Ben- 
tonite allows more water to be added 
to the cement without causing separa- 
tion of the solid particles. The next 
material to attract a great deal of at- 
tention was expanded perlite. This 
material is normally used with bento- 
nite cement slurries. The addition of 
the bentonite in the perlite cement 
blend reduces the flotation of the per- 
lite particles and results in a more uni- 
form slurry. The additional water 
required for both the perlite and 
bentonite results in a lighter-weight 
slurry. As expanded perlite breaks 
down under pressure allowing fluid to 
saturate the interior of the particle, 
the slurry weight of cement containing 
this material increases as it is pumped 
downhole. For this reason, — slurry 
weights on the surface must be care- 
fully controlled to assure the proper 
weight and viscosity in the well under 
pressure. 

The next development in light- 
weight slurries was the addition of 
pozzolanic materials to cement. This 
resulted in a cementing material hav- 
ing the advantage of density control 
in the range of 13.5 to 15.5 ppg with- 
out the susceptibility to deterioration 
by corrosive waters experienced with 
bentonite cements. Other properties 
such as better perforating character- 
istics and less expansion on setting 
were achieved. 
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TABLE 2—These blends were used in the squeeze and plug back 























operations in the University EE-1 and the Montgomery A-1 wells 

| CMHEC SiOz Density Slurry 
WELL DEPTH | Percent Percent Lb. /Gal. Vis. 
20,000-TD 2.0 22.5 14.5 Very Low 
18,000-20,000 1.5 22.5 14.8 Very low 
17,000- 18,000 1.0 ) 15.8 | High 
16,000- 17,000 on 0 16.0 Mod. high 
15,000- 16,000 , 5 0 16.3 Sl. high 
10,000- 15,000 P| 0 16.5 Sl. high 

| Sedium | CMHEC 

Silicate | 
10,000 a | 5 __ 16.0 | se 


Surface 


The most recent development in 
density control is the use of diatoma- 
ceous earth. This material is an addi- 
tive containing very little aluminum. 
It permits a tremendous amount of 
water to be added to the cement slurry 
without separation of the solid par- 
ticles. This material was used for den- 
sity control in cementing the three 
deep wells to be discussed in_ this 
paper. 

The slow-set cements available from 
the cement industry cannot be ex- 
pected to meet all of the conditions 
encountered in oil-well cementing. 
However, they are excellent starting 
materials for many modifications. 
These modifications normally include 
retardation and water-loss control, as 
well as density control. A number of 
materials have been used as cement 
retarders. One of the first of these 
was common sugar. Although an ex- 
cellent retarder, this material had 
many disadvantages. Other retarders 
used with varying degrees of success 
have included oxidized cellulose, so- 
dium tannate, dextrin, pyrogallic acid, 
and calcium lignosulfonate. The most 
recent development in the field of re- 
tarders is the tongue twister, carboxy- 
methyl hydroxyethyl cellulose 
(CMHEC). Like many other retard- 
ers, this material incorporates other 
desirable properties along with retar- 
dation. Most retarders are also dispers- 
ants. On the other hand, CMHEC 
helps suspend the cement particles, 
and thus is a very good material to 
use with weighted cements. 

This material also imparts effective 
low-water-loss characteristics to ce- 
ment slurries. Many retarders reverse 
their action and become accelerators 
at high concentrations. As CMHEC 
does not have this characteristic, it 
could be used to successfully retard 
cements for the extremely deep wells 
drilled in Pecos County. This mate- 
rial has been used for cement retarda- 
tion in other deep, high-temperature 
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wells such as the Richardson & Bass- 
Mecom-Freeport-Humble-LL&E-State 
2414, Well 1-L in South Louisiana 
and Shell Oil Company’s Rumberger 
5 well near Elk City, Okla. 

Oil-well cements must be retarded 
under deep-well conditions because in- 
creased temperatures and pressure re- 
duce the thickening time or pumpabil- 
ity of the slurry. In addition, high 
temperatures and pressures 
have other effects upon cement slur- 
ries placed and set under these condi- 
tions. Members of the Mid-Continent 
District Study Committee on Cement- 
ing Practices and Testing of Oil-Well 
Cements both collec- 
tively and individually, of the effects 
of high temperatures and pressures on 
the strengths of hardened oil-well ce- 
ment slurries. 


extreme 


made studies, 


These studies show that cements at- 
tain lower early strengths when cured 
above a certain maximum tempera- 
ture, or that they lose strength with 
time at temperatures above this criti- 
cal temperature. Any cement cured 
above this critical temperature reaches 
a maximum strength and then begins 
to lose strength with time. The point 
at which this maximum strength is 
reached depends upon the curing tem- 
perature. 

It also was found that an increase 
in the pressure at which the cement 
is cured decreased the amount of 
strength retrogression and _ increases 
the temperature at which this retro- 
gression begins. The amount of alu- 
minum present in the cement mixture 
has an effect on this strength retro- 
gression. The retrogression is lessened 
and begins at a higher temperature 
with small tricalcium aluminate con- 
tent. It has been found that the addi- 
tion of moderate amounts of silicon 
dioxide to the cement mix will reduce 
or eliminate this strength retrogres- 
sion. Again, the aluminum content of 
the admix should be small to obtain 
the maximum benefit. Two important 

Continued on Page 145 
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How to correct 
and interpret gravity data 


Geophysicists should analyze gravity anomalies 


through geological, geophysical reasoning; diag- 


nostic evaluation by geologists is needed 


By Raoul Vajk 
Associate Geophysical Advisor 


Standard Oil Company (New Jersey) 


New York City 


THE AIM of gravity exploration is 
to determine the variations of the 
earth’s gravity field at the surface of 
the earth and to draw geological con- 
clusions from the observed variations 
of the gravity. As the variations of 
gravity are due only in part to geo- 
logical causes, the effects of factors 
other than geological must be elimi- 
nated from the gravity data before 
the variations of the gravity are trans- 
lated into geological terms. Thus, cer- 
tain corrections must be applied to 
the observed gravity data. 


The most important corrections 
of gravity data in exploration are 
latitude correction, elevation correc- 
tion (free-air and Bouguer) and, to 
some extent, terrain and regional cor- 
rections. Geologists may find some 
isostatic anomaly maps useful in re- 
gional geological studies. Other less 
significant corrections are mentioned 
to illustrate the complexity of gravity 
anomalies. The importance of the in- 
dividual corrections may vary accord- 
ing to the purpose of the gravity in- 
vestigation and according to the type 


of area surveyed. 


1. Normal gravity and latitude 
correction. The acceleration due to 
gravity at the surface of a homogene- 
ous earth model is a function of lati- 
tude only. A formula expressing the 
gravity value on the surface of such 
an ideal earth has been computed 
using a great number of gravity meas- 
urements at various latitudes. This 
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ideal earth is called reference ellipsoid, 
and the theoretical gravity value 
at a point on the surface of the re- 
ference ellipsoid is called NORMAL 
GRAVITY. 

The normal gravity for any lati- 
tude on the earth’s surface is given 
by the 1930 International Formula: 
xy = 978.049 (1 + 0.0052884 sin*y — 
0.0000059 sin* 2¢) cm/sec* where ¢ 
is the latitude (north or south). De- 
ducting the normal gravity from the 
observed gravity value, we find the 
gravity anomaly at the point of the 
earth’s surface where the observation 
was made. 

In a practical survey, we measure 
relative gravity, that is, the differences 
between the gravity at an arbitrarily 
chosen base station and the gravity at 
the various field stations in the area 
investigation. These _ differ- 
ences include: (1) THE VARIA- 
TIONS OF THE GRAVITY 
ANOMALY between the base station 
and the various field stations, and (2) 
THE VARIATIONS OF THE 
NORMAL GRAVITY between the 
base station and the field station. 

We are interested only in the varia- 
tions of the gravity anomaly as only 
these furnish information about the 
subsurface geology. Hence, we have to 


under 


eliminate variations of normal gravity. 
The variation of normal gravity is, of 
course, the difference between normal 
gravity at the field station and normal 
gravity at the base station. This dif- 
ference is called LATITUDE COR- 
RECTION. Latitude correction 
eliminates gravity changes caused by 
the oblate shape of the earth and ef- 
fects of changes of centrifugal force 
in the north-south direction. 
2. Elevation corrections. Because 
of topographic features, gravity obser- 


vations are made at varying altitudes. 
Variations in the altitude of gravity 
measurements result in variations of 
gravity not attributable to geological 
reasons. To eliminate “nongedlogical” 
gravity variations, all gravity data 
must be reduced to a common level, 
usually sea level. In the following dis- 
cussion, elevation or altitude means 
absolute elevation, i.e., elevation 
above sea level. 


Free-air correction. Measuring 
gravity at the top of a building and 
at ground floor, we find that the 
gravity force at the top is less than at 
the ground because the top of the 
building is farther away from the cen- 
ter of the earth (here we may disre- 
gard the gravity effect of the build- 
ing). Gravity decreases by 0.3086 
milligal for each meter of elevation 
above the surface of the earth if there 
is nothing but air between the earth’s 
surface and the point where gravity 
is measured. The correction applied 
purely for this variation of gravity is 
called free-air correction. This cor- 
rection is sometimes called, especially 
in European geodetic literature, 
“Faye” correction. This correction 
does not consider the gravity effect of 
the rocks forming the topography, but 
only the increased distance from the 
center of the earth. 


Bouguer correction. A French 
geodesist, Bouguer was the first to con- 
sider the gravity effect of the rocks 
forming topography and gave a for- 
mula for eliminating it from anom- 
alies observed. In his computation he 
considered an infinite horizontal plate 
of rocks. The “thickness” of the rock 
plate is the elevation of the gravity 
station. If the density of the rocks 
forming the hill is 2.4, then about 1 
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milligal must be subtracted from the 


observed gravity values for each 10 


meters of elevation. 


Terrain correction. Bouguer used 
an approximation when he derived 
his formula. He considered a plateau 
extending infinitely in the horizontal 
direction instead of the finite (coni- 
cal, ridge-like, or irregularly shaped) 
hill. If the topography is rugged and 
abrupt elevation differences occur in 
the vicinity of the gravity station, 
then another correction called terrain 
correction is needed 

For COMPUTING THE TER- 
RAIN CORRECTION, detailed 
maps with accurate elevation con- 
tour lines are needed, or the vicinity 
of the gravity station must be sur- 
veyed for elevation variations. From 
these elevation data the terrain cor- 
rection is computed’ with the aid of 
any of the various formulas or grati- 
cules available in the literature. The 
terrain correction is applied to aug- 
ment: the Bouguer correction. 

Gravity values corrected for lati- 
tude, elevation 
and Bouguer correction 
irregularities of the topography (ter- 
correction) are called Bouguer 
and the map showing 
these anomalies is the Bouguer gravity 
map, or simply Bouguer map. If only 
corrections are 


free-air correction 
, and for the 


rain 
anomalies, 


latitude and free-air 
applied to the gravity values, the map 
showing these gravity anomalies is 
called a “free-air anomaly map.” 
Free-air anomalies are used in isostasy 
studies. Free-air and Bouguer correc- 
tions together are usually called ELE- 
VATION CORRECTION, since 
both are functions of the elevation of 
the gravity station above sea level. 

The Bouguer correction and terrain 
correction together may be called 
TOPOGRAPHICAL CORREC- 
TION since both are determined by 
the topography of the area (and of 
course by the density of the rocks 
forming the topography). 


3. Regional correction. The Bou- 
guer gravity map often shows a strong 
gravity effect due to some dominant, 
deep-seated geological feature which 
veils or considerably alters gravity 
anomalies due to geologic structures of 
possible economic interest. Such domi- 
nant, widely extended and gradually 
changing gravity effects are called 
REGIONAL GRAVITY. The re- 
gional gravity effects should be eli- 
minated from the Bouguer gravity 
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anomalies in order to obtain a clearer, 
undisturbed picture of the gravity 
anomalies of the subsurface geological 
structures of practical importance. 
No other field in gravity interpreta- 
tion 
isostasy problems 


with the possible exception of 
has caused so much 
controversy as the correction of 
gravity anomalies for a regional ef- 
fect. for all these 
controversies is that determination of 
true regional effect is impossible. The 
problem boils down to determining 
the components of a sum, when we do 


The basic reason 


not know how numbers were 


added. 


manv 


Failure to recognize this basic 
limitation led to development of 
various methods for arriving at a re- 
gional effect in an area. These meth- 
ods are still used mainly because they 
can be applied mechanically by non- 
technical help and because they 
furnish quick results. They may be 
divided into three groups: first, arith- 
metical, various “grid”? methods; sec- 
ond, graphical, smoothing the isogams 
or the gravity curves; and third, 
mathematical, using elaborate mathe- 
matical methods, usually from the 
field of theoretical statistics, or ana- 
lytical geometry of space. All of these 
methods have their fallacies. The 
author prefers a fourth method, i.e., to 
ANALYZE THE GRAVITY 
ANOMALIES AND BREAK 
THEM UP INTO COMPONENTS, 
CONSIDERING GEOLOGICAL 
AND GEOPHYSICAL PRINCI- 
PLES. This method is also arbitrary, 
but at least it is based on geological 
and geophysical reasoning rather than 
on purely mathematical considerations. 

Subtracting the regional gravity ef- 
fect (determined by one of the meth- 
ods listed above) from the Bouguer 
anomalies is called “regional correc- 
tion.” The resulting anomaly is the 
restdual anomaly. RESIDUAL 
ANOMALIES ARE ASSUMED TO 
BE GRAVITY ANOMALIES DUE 
TO INDIVIDUAL GEOLOGICAL 
STRUCTURES. 

Bouguer and residual gravity maps 
represent a coded message about sub- 
surface geological conditions, and the 
task of geophysicists and geologists is 
to break this code. 


4. Isostatic correction. The earth’s 
crust consists mainly of granitic and 
basaltic (gabbroic) rocks while the 
subcrust (or mantle) is composed of 
ultrabasic rocks. The density of the 
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crust is less than the density of the 
subcrust. Generally, a density of 2.67 
is assumed for the crust and 3.27 for 
the subcrust. The crust is 30-40 kilo. 
meters thick at the continents and 
about 5 kilometers thick beneath the 
ocean. 

According to Airy’s theory of isos. 
tasy, the subcrust is latent-plastic, i.e., 
it slowly yields to pressure. Continents 
partially sink into the dense subcrust 
and float as icebergs in water. Under 
high mountains the relatively light 
crust sinks deep into the subcrust, 
thus forming “roots.” The buoyancy 
of these “roots” holds up the mass of 
the mountains. If isostatic equilibrium 
exists, the buoyancy of the “root” is 
equal to the weight of the mountain- 
mass above sea level. If the “root’’ is 
buoyant enough the area tends to 
rise; if buoyancy is insufficient, the 
area tends to sink. 

From a topographic map, using an 
average density of 2.67, the weight of 
the mountains above sea level is com- 
puted, and then using a density dif- 
ference 0.6 (between the densities of 
the crust and the subcrust) the vol- 
ume of the mountain “root,” which 
would carry the weight of the moun- 
tains by its buoyancy, is computed. 
Then the gravity effect caused by this 
“root” is computed. This gravity ef- 
fect is called the “correction for com- 
pensation.” Applying free-air, Bou- 
guer, terrain, and compensation 
(and other minor 
corrections) to the observed gravity 
we find the ISOSTATIC ANOMA- 
LIES. 

If the isostatic anomaly is negative, 
then the topographic feature is “over- 
compensated” by the “root”; if the 
isostatic anomaly is positive, ““under- 
compensation” is present. In the first 
case, the area tends to rise, and in 
the second case, to sink. These con- 
clusions are valid, of course, only if 
the assumptions used in the theory of 
isostasy are correct. The most limit- 
ing factor in isostatic correction is the 
assumption of constant density of the 
crust. Large sedimentary basins filled 
with light sediments contain rocks 
with an average density considerably 
lower than the value of 2.67 used 
commonly in isostatic computation. 
The adjustments for such lower den- 
sities are called geological corrections. 

ISOSTATIC ANOMALY MAPS 
SHOULD INDICATE THE BASIC 
HYPOTHESES USED IN COM- 


corrections some 


PUTING THESE ANOMALIES. 
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Vening-Meinesz, etc.) and also the 
assumed normal thickness of the con- 


tinent. 


MINOR CORRECTIONS 


in computing the free-air and 
Bouguer corrections we assumed 
that the sea level corresponds to the 
surface of a theoretical earth model, 
the international ellipsoid. In reality, 
the surface of the sea is an irregular 
surface, called a geoid. To compen- 
sate for small differences between the 
geoid and the international ellipsoid, 
a small CORRECTION FOR INDI- 
RECT EFFECT is needed. 

In computing the Bouguer correc- 
tion, we assume an infinite horizontal 
slab; that is, we neglect the curva- 
ture of the earth. A small CURVA- 
TURE CORRECTION may com- 
pensate for this approximation. 

The free-air correction compensates 
for the normal vertical gradient. But 
the gravity effect of a SUBSURFACE 
GEOLOGICAL STRUCTURE is 
also less at the top of a hill than at 
sea level. A correction for the ANOM- 
ALOUS VERTICAL GRADIENT 
may compensate for this difference. 

The corrections for the indirect ef- 
fect, for the curvature of the earth, 
and for the anomalous vertical gradi- 
ent are usually very small and in 
practical surveys they may be safely 
neglected. 
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How new additives improve deep well cementing 





low aluminum sources of silicon diox- 
ide of a particle size usable in oil-well 
cements are silica flour, which is mined 
in southern Oklahoma, and diatoma- 
ceous earth. Of these two materials, 
silica flour requires less water. Silica 
flour is recommended for cements 
where density requirements are 14.5 
ppg or greater. For the lighter ce- 
ments, it is necessary to use diatoma- 
ceous earth with its capacity for larger 
amounts of water, with the realiza- 
tion that certain sacrifices in strength 
must be made. Slow-set cements rather 
than portland cements were used as 
starting materials for the deep cement 
jobs in Pecos County because of their 
low tricalcium aluminate content. 

Water-loss control is important for 
any cement slurry but becomes a must 
for deep-well cementing and, generally 
speaking, for most successful squeeze- 
cement operations. Inasmuch as more 
water is retained in a low-water-loss- 
cement slurry, the water-to-cement 
ratio is more constant and the thick- 
ening time is more predictable. Re- 
liable thickening times are a necessity 
in deep-well cementing. As a cement 
slurry loses its water, it becomes vis- 
cous. Higher pump pressures are then 
required to keep the slurry moving. 
These increased pump pressures may 
in turn rupture the formation result- 
ing in lost circulation. 

Also, viscous and drier cement slur- 
ries have a greater tendency to chan- 
nel because they do not flow as readily 
as a slurry containing the proper 
water-to-cement ratio. Severe water 
loss from a cement slurry can result 
in a flash set. Flash sets do not nor- 
mally occur because of good mud 
cakes. Occurrence of a flash set when 
cementing in an extremely deep well 
could result in loss of the well. Use 
of a low-water-loss cement on any 
well will result in increased fill-up 
because of the small amount of water 
lost from the slurry during placement 
behind the casing. 

The use of CMHEC in cement has 
resulted in the development of a new 
squeeze-cementing technique. Because 
of its success, the technique is in com- 
mon use in some areas. It was rea- 
soned that the use of a low-water-loss 
cement on anticipated high-pressure 
squeeze jobs would minimize dehydra- 
tion of the slurry permitting the entire 
interval of perforations to be covered. 
Initial pumping rates are held some- 
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what lower than on conventional 
squeeze jobs. 

Hesitation pumping may be neces- 
sary to obtain the desired squeeze pres- 
sure. If the desired pressure is not 
obtained, cement is left opposite the 
perforation rather than over-displaced. 
This method allows the use of larger 
volumes of cement without the danger 
of premature dehydration at the per- 
forations and the resulting necessity to 
attempt to reverse out the major por- 
tion of the cement. Excessive thick- 
ening times are of no disadvantage 
as long as good squeeze pressures are 
developed. On the contrary, they 
allow more working time to insure safe 
placement and a successful job. 


TO BE CONTINUED 





About the Authors 





Fulton 


Woodson 


J. O. Woodson received his B.S. 
degree in mechanical engineering 
from the University of Tennessee in 
1948. Following graduation he 
was employed by Phillips Petroleum 
Company in Bartlesville as a me- 
chanical design engineer. He served 
in this capacity for two years. He 
was then assigned as a staff engineer 
in various production districts dur- 
ing 1950-56, including two years in 
Minden, La., and three years in 
Alvin, Texas. He was promoted to 
district engineer for Phillips in 
Odessa, Texas, in 1956 and then 
to his present position of division 
engineer in Midland in 1957. 


C. L. Fulton attended University 
of Oregon and received his degree 
in education from the Oklahoma 
State Teachers College. He was em- 
ployed by Halliburton Oil Well 
Cementing Company in 1940. He 
has held consecutive jobs with Halli- 
burton as a driver, cementer, tester, 
special tools operator, and credit 
manager in Louisiana, Texas, Rocky 
Mountains and Kansas. He has held 
his present position of assistant di- 
vision manager for Halliburton in 
Midland since 1955. He is a mem- 
ber of AIME, API and AAODC. 
































































































Composite Log 


Of Pettit Zones 
¥v | 7 








| 
| —_Doddridge Horseheod_ 
| Springhill, North 1952 Hoynesville 
North 
@, ARKANSAS 1952 ____ _cartervile____ Shongaloo 1941 
“| LOUISIANA P oer eg ee eee oe 
Ww 
— 





6 Miles 


1952 
6 Miles 








Field Outline And Discovery Date 


State Line Trends Areo 











FIGURE 1—Here is a composite log of Pettit zones and an outline of Pettit 
producing fields in the State Line Trends area. Altogether, there are 40 Pettit 
producing fields of the northwest Louisiana-southwest Arkansas region. Struc- 
tures in the ‘area consist of a series of anticlines, noses and synclines. 
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80-acre spacing sufficient 
to deplete primary oil 


Primary recovery from this Pettit lime reservoir is estimated 
at 24 percent of original oil in place. Wide spacing also used 


in water flood operations now in progress 


By Paul R. Waddle, Petroleum Engineer 
Brockings, Moffat and Waddle, Shreveport, La. 


THe Horseneapd Frevp Pettit lime 
reservoir, Columbia County, Arkansas, 
owes its profitable primary recovery 
status and its current favorable sec- 
ondary recovery prospects to the fact 
that the field was developed on an 
80-acre well spacing pattern. The thin 
pay zone and resultant low per acre 
recoveries coupled with relatively 
high well investment costs dictated 
discard of conventional 40-acre spac- 
ing in favor of 80-acre spacing in 
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order to realize economic exploitation 
of the field. The 80-acre development 
program has effected efficient and 
economic recovery of the primary re- 
serves and now is serving satisfactorily 
for water-flooding of the reservoir. 


Geology. The Horsehead-Pettit res- 
ervoir is a member of the Sligo for- 
mation, a series of alternating beds 
of limestone and shale of Lower Cre- 
taceous age. The Sligo formation, 
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which ranges up to 700 feet in thick- 
ness, is divided into three members. 
The upper 50 feet is called the 3- 
Fingers lime while the balance is 
divided into the Upper and Lower 
Pettit, in which some 13 zones have 
been correlated and identified. Of 
these zones, the Upper Pettit con- 
tains 5 zones, “A” through “E”’, while 
the Lower Pettit contains 8 zones, 
“F” through “M” (Figure 1). There 
are 40 Pettit producing fields of the 
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FIGURE 2—Development of the Horsehead Pettit reservoir is on the northeast flank 
of a low, with no apparent structural closure. This structural map was drawn on top 
of the Pettit lime at a contour interval of 25 feet. 


Ar- 
kansas region. The Horsehead Field 
is in the State Line 


northwest Louisiana-southwest 


Trends area. 
“A “EB 2nd 


well developed limestone 


In this area, zones 
— 


trends that extend for a distance of 


have 


60 miles in an east-west direction 
along the Arkansas-Louisiana bound- 
ary (Figure 1). The structures in this 
area consist of a series of anticlines, 
noses and synclines that parallel each 


Nine 


fields have been discov- 


other in an east-west attitude. 
commercial 
ered in this area. Most of these fields 
are located on the axis of the nose 
but the productive limits are con- 
trolled principally by porosity-perme- 


ability pinchouts and facies changes. 
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FIGURE 3—Production data on the Pettit lime reservoir indi- 
cates producing trends have followed the expected course for 
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The Horsehead Field produces 
from the second or “B” Zone of the 
Pettit at an average subsurface depth 
of 5,850 feet. 
rosity exist in the “B” Zone in most 
Horsehead Field wells. The third in- 
upper to the 
most extensively developed through- 
out the field and constitutes 84 per- 
cent of the field’s total productive 
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terval, from lower, is 


volume. 


The Horsehead-Pettit producing 
zones are oolitic, fossiliferous lime- 
stone and oil accumulation is due 


to a permeability-porosity trap. De- 
velopment is on a northeast flank of 


structural 
Figure 2. The 


a low, with no apparent 


closure as shown in 
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productive limits, approximating one 
and one-half north to south 
and three miles east to cover 
some 2,600 acres. Effective pay thick- 
ness averages about 514 feet. Poros- 


miles 


west, 


ity is about 19 percent while permea- 
bility and connate water average 120 
millidarcys and 16 percent, respec- 
tively. No oil-water contact has been 
indicated. 


Development. The Horsehead Field 
was discovered in February, 1952, 
on recompletion of a dry test in the 
underlying Smackover limestone. The 
discovery well was completed for an 
initial flowing potential of 84 bpd 
\ with no. water, 
14/64-inch choke. The 
field was drilled on 80-acre spacing 
pattern 
conventionally used at this time in 


cravity oil 
through a 


of 38 


since the 40-acre spacing 
fields of this depth and nature was 
economically unattractive due to low 
per acre recoveries from the prevail- 
ing thin pay zones. 

In the course of development, 45 


drilled. 


these wells were producers. Five and 


wells were Thirty-three of 
one-half inch casing was set through 
the Pettit in each well. As 


rule, all existing porosity intervals 


a general 


were perforated for production and 
wells were stimulated initially with 


acid. 


Production history. Initial state well 
allowable was set at 100 barrels pet 
day. Prorated daily well production 
has varied from 100-72 barrels while 


the maximum allowable gas-oil ratio 
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dissolved gas drive type recovery mechanisms. As anticipated, pro- 
ducing GOR’s have decreased in the late stages of primary life. 
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was set at 2,000 cubic feet per barrel. 
above which production penalties 
were imposed by the State. 

The primary recovery mechanism 
js dissolved gas drive as reflected by 
reservoir behavior characteristics. 
Also, the reservoir closely approxi- 
mated typical dissolved gas drive be- 
havior over a large portion of its 
primary life. The 38 gravity oil, under 
an original reservoir pressure of 2,460 
psig, contained some 450 cubic feet 
of gas in solution per barrel of sur- 
face oil. No free gas was present 
originally and no evidence of a water 
A peak oil 
production of 2,458 barrels per day 
April 1955, after 
which the wells experienced a rapid 


drive has been noted. 
was reached in 


decline in productivity with an ac- 
companying increase in gas oil ratios 
and a decrease in reservoir pressure. 
These production trends have fol- 
lowed closely the course expected for 
dissolved gas drive type recovery 
mechanisms. Production statistics are 
plotted in Figure 3. 

A reflection of the adequacy and 
efficiency of the 80-acre spacing pat- 
tern to deplete the reservoir, is the 
field static pressure map of January, 
1956, shown in Figure 4. An areally 
weighted average field pressure of 
960 psig existed at that time. This 
was a decline of 1,500 psi from the 
original reservoir pressure of 2,460 
psig. The reservoir was in substantial 
pressure equalization throughout the 
field. Pressure values ranged from 740 
to 1,050 psig; pressures were some- 
what lower than average in the thin- 
ner sections around the edges and 
higher in the thicker center areas of 
the field. Since reservoir pressure is a 
function (in this type recovery mech- 
anism) of the degree of depletion, the 
comparatively uniform pressure draw- 
down prevailing throughout the reser- 
voir in January, 1956, provides con- 
crete evidence of the ability of the 80- 
acre well spacing to effect complete 
drainage and depletion of the reser- 
voir. By projection of production 
trends, primary recovery is estimated 
at 24 percent of the original oil in 
place, or 2.7 million barrels. 

It soon was recognized that the 
reservoir was a good candidate for 
water-flooding. On completion of res- 
ervoir studies by geologic and engi- 
investigating a 


neering committees 
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FIGURE 4—This static pressure | of Horsehead field’s Pettit lime reservoir indicates 


a uniform pressure decline. Here, t 


e average field pressure is 960 


psig, a decline of 


1,500 psi from the original reservoir pressure. The uniform draw-down illustrates the 
effectiveness of the 80-acre spacing employed in this field. 


flood, a 


majority of operators and royalty 


field-wide unitized water 
owners elected to unitize the field 
for water-flooding. Accordingly the 
field was unitized on April 1, 1957. 
As of that date, the field’s total ac- 
cumulated oil production amounted 
to 2.2 million barrels. This repre- 
sented 83 percent of the estimated 
primary recovery. The oil production 
rate was 668 barrels per day and 
water production was nil. Sixteen 
producers have been converted to 
water injection wells on an alternate 
basis. Using the remaining seventeen 
producing wells, the field is employ- 
ing a 160-acre, 5-spot flood pattern. 

As of October 1, 1958, production 
from the field totaled 2.5 million 
barrels representing 93 percent of 
primary reserves. Water injection was 
started in late 1957, and thus far 
2.2 million barrels have been injected. 
Make-up water source is the fresh 
water Sparta formation found at a 
subsurface depth of 300 feet. 

The flood is in its early, transient 
stages and initial production gains 
have appeared only recently. Produc- 
tion rate for September, 1958, aver- 
aged 591 barrels per day, compared 
with a low of 335 barrels per day 
1957. 
pressure had dropped to a low of 
185 psig in July, 1958. As anticipated, 
the producing gas-oil ratio has con- 


during September, Reservoir 


tinued to decrease in the late stages 


of the primary life, averaging 522 
cubic feet per barrel in September, 
1958, as compared with a maximum 
of 4,142 cubic feet per barrel in Sep- 
tember, 1957 (see Figure 3). 

The rather sharp decrease in gas 
production and gas oil ratios experi- 
enced in August and September, 1958, 
concurrent with the appearance of the 
initial flood gains, is a phenomenon 
often occurring at this stage of water- 
flooding. Such GOR behavior may be 
associated with the fact that at this 
juncture the free gas saturation in the 
reservoir resulting from withdrawal of 
primary recovery oil as been replaced 
essentially by injected water, this 
condition leading to flow in the res- 
ervoir and consequent production, of 
a minimum volume of free gas. Also, 
it is common field experience that in 
5-spot flood patterns as used in Horse- 
head, the first oil rate increase occurs 
when about one-half or more of the 
reservoir gas space has been filled with 
injected water. 

Flood life is predicted to be some 
eight years with 16 million barrels 
of water, or 1.5 reservoir pore vol- 
umes, being injected. Continuation 
of water-flood operations to aban- 
donment is estimated to lead to a 
total field oil recovery of 4.0 million 
barrels, which would give a gain due 
to water-flooding of 1.3 million bar- 
rels or a 48 percent increase over 
—The End 


the primary recovery. 
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Oil search under way in 


vast interior South America 


Geology of sedimentary areas in Brazil, 


Bolivia and Peru becoming better known 





This is the third of a series of four articles on the 
geology of the marine basins of South America. The 
first, tracing the movements of ancient seas, was 
published in the September 1959 issue of WORLD 
OIL. The second, discussing oil prospects of Ar- 
gentina, Uruguay, Paraguay, and Chile appeared 
in October. This article describes oil prospects and 
geology of Brazil, Bolivia and Peru. 











By Carl A. Moore 
Chairman, School of Geological Engineering 
University of Oklahoma 


O1t possiBiLiTies OF Brazil, Bolivia and Peru have 
scarcely been scratched. Remoteness of most of the pros- 
pective area of these countries has held back devlopment, 
but much has been learned of the geological conditions 
in many areas to guide present and future oil hunters. 


BRAZIL 

Che largest country in South America illustrates many 
phases of petroleum exploration and development: un- 
tracked and unexplored jungle and grass lands in known 
sedimentary basins, preliminary reconnaissance by photo- 
geology, detailed reconnaissance, geophysics, drilling of 
exploratory and stratigraphic holes and the development 
of producing areas. Development is being carried out by 
Petréleo Brasileiro S. A., (Petrobras), oil agency of the 
Brazilian government. 

There are three producing areas in Brazil, one of 
which was indicated in 1957, and much unproved but 
potential area for exploration. First production was found 
in 1940. To Jan. 1, 1959, total crude oil production was 
39,439,000 barrels, with a production of 18,923,738 bar- 
rels during 1958. Recoverable reserves by primary means 
are estimated at 250 million barrels. 


Bahia (Reconcavo) Basin. (FIGURE 1) There is little 
oil production in Brazil outside of the Reconcavo area 
in the Bahia Graben. Total sedimentary section here is 
approximately 15,000 feet, in an area of a little over 
8,000 square miles. Oil is produced from the Cretaceous, 
notably the Sergi sandstone member of the Brotas for- 
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mation of lower Cretaceous age at depths of 2,000 feet 
to over 5,000 feet. Initial discovery was on the basis of 
surface geology and a few oil seeps. Later exploration 
has been augmented by seismograph. Some wells pro- 
duce on structures while others produce from strati- 
graphic traps. 

The largest field is Agua Grande, located 
north of Salvador. This field produced more than 33,000 
barrels of oil per day in September 1958, from the Sergi 


37 miles 


sandstone and the Ilhas formation. 


Future. Crude oil production from Bahia has increased 
rapidly. Significant discoveries in recent years include 
the following: 

@ Dao Joao field was extended offshore, adding 40 
producing wells to the field 

© Additional development of the southwest area of 
the Candeias field, with the addition of some offshore 
wells 

@ New completions in the Agua Grande Field 

@ Discovery of oil in the Alianca formation below the 
Sergi sandstone 

@ A new oil field was discovered in the Pedras area 


Northeastern coastal plain. Marine, mixed and non- 
marine sediments occur in a narrow band along the 
coast north of Bahia in the states of Sergipe, Alagoas, 
Pernambuco, Paraiba, Rio Grande do Norte and Ceara. 

The geological section is similar to that in the Bahia 
Graben, with some differences. Cretaceous sediments are 
underlain by older Mesozoic (Triassic?) rocks along the 
Sao Francisco River. Total sedimentary thickness is in 
the order of 6,000 to 7,000 feet. Very few surface in- 
dications of petroleum have been reported, although 
several wells which were drilled for salt have reported 
oil and gas shows. 

During 1957, two oil wells were drilled near the coast 
in south Alagoas, near the Bahia Graben. Reports in- 


FIGURE 1—Generalized Sedimentary Section, Bahia (Reconcavo) 
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Ilhas formation Oolitic brackish limestones. 
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* Oil-producing horizons. 
1 Possibly of Jurassic age, according to Walter Link. 
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dicate a thin producing sandstone probably in the lowe 
part of the marine Cretaceous section that tested at 
varving rates of crude oil production. A stratigraphi 
drilling program was under way in 1959 to determine 


the discovery s worth 


Maranh@o Basin. (FIGURE 2) This is a large sedimen- 
tary basin, covering more than 235,000 square miles. It 
contains a thick oil-prospective Paleozoic section. Total 
sedimentary thickness is about 6,000 feet, with 3,800 feet 
being Paleozoic (mostly Devonian) and the remainde 
being Cretaceous and post-Cretaceous sediments. There 
appears to be a definite basinward thickening, with sedi- 


] 


ments becoming less sandy toward the center of the 


basin 
Paleozoic sediments are shallow marine and mixed, 
while the Cretaceous and post-Cretaceous are largely 
non-marine. So far, no production has been proved in 
this basin, despite the presence of favorable source and 


reservoir rocks. 


Lower Amazon area. (FIGURE 3) The lower Amazon 
area lies between the Amazon Delta on the east and the 
city of Manaus on the west. On the north it is bounded 
by the Guiana shield area, and on the south by the Bra- 
zilian shield. It covers almost 95,000 square miles. 
Sediments range in age from Cambrian sandstones 
to Pennsylvanian shales, sandstones and fossiliferous lime- 
stones. These Paleozoic rocks outcrop on both sides of 
the Amazon River in proper sequence. Overlying the 
Paleozoics in places is pre-Cretaceous diabase varying up 


to 325 feet thick. A thin mantle of upper Tertiary to 


FIGURE 2—Generalized Sedimentary Section, Maranhao Basin 
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Pre-Cambriar Igneous and metamorphic. 


FIGURE 3—Generalized Sedimentary Section, Lower Amazon Area 


Cretace Mantle 
Jurassic (? Diabase 
Itaituba shales and siltstones; few evaporites; beds 
Per I Middle of fossiliferous limestone; massive sandstone at 
base. 


Erere shale, few beds sandstone. 

Devoniar Curua shales, few beds limestone and sandstone 
Maecuru sandstone. 

Silurian T'rombetas sandstone. 


Cambrian? Uatuma arkosic sandstone 
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Recent which covers most of this broad area lies above 
the diabase. 

Structurally, the Amazon area is an elongated syncline 
or a trough whose center lies approximately along the 
river. Recent geophysical exploration has located struc- 
tures within the syncline. The Nova Olinda wells, 160 
miles south of Manaus, found production in lensing sand- 
stones of middle Devonian age, at depths below 9,300 
feet. These wells have been abandoned. However, a sand- 
stone above the original producing sandstone has shown 
good porosity and permeability with oil shows. 

Due to numerous diabase dikes and sills in the De- 
vonian rocks, seismic interpretations are often difficult. 
Additional well control, related to further geophysical 
data, may yield sufficient results to continue a high level 
of exploration here. Currently around 60 percent of the 
exploratory effort of Brazil is being conducted in this 
area, with many exploratory wells to be drilled. It is 
expected that further seismic work will be conducted 
further up the Amazon where less diabase is believed to 


be present. 


Parana Basin. The Parana Basin covers about 465,000 
square miles in Brazil, in addition to large areas in 
Argentina, Uruguay and Paraguay discussed under Ar- 
gentina (Part 2 of this series). Exploration is continuing 
in this basin, despite the thick diabase section above 
prospective sedimentary strata. 

According to Walter Link, Devonian, Carboniferous 
and Permian sediments underlie the Botucatu sandstone, 
considered to be of Triassic age (based mostly on verte- 
brate fossil evidence). The Botucatu is a tar sand over 
a large area, particularly in the State of Sao Paulo. 

At least 20 distinct lava flows reaching a total thick- 
ness of 5,300 feet apparently rest on the Botucatu sand- 
stone. Link dates these flows as Jurassic, instead of 
Triassic as described in this series of articles. 


Acre territory—upper Amazon. This is a Cretaceous- 
Tertiary basin possibly underlain by Jurassic and Paleo- 
zoics. Little is known of its prospects. It falls in the 
Andean Geosyncline, lying west of the Asuncidn-Co- 
rumba-Iquitos Arch. Discussion of it is more appropriate 
in connection with eastern Peru. 


BOLIVIA 

Current interest in Bolivia is found in the sub-Andean 
belt just east of the mountains and in the immediately- 
adjacent plains. Geological and structural conditions fol- 
low very closely the asymmetrical type basin as proposed 
by Weeks (1952). The Andes Mountains make up the 
borderland area on the west, and: the sediments thin 
eastward onto the Brazilian shield aréa. It is noteworthy 
that the trough of the sub-Andean Basin narrows through 
Bolivia. 

Initial production was proved in Bolivia in 1929, fol- 
lowing surface geological mapping. To Jan. 1, 1959, 
total production was 21,832,000 barrels of oil. Reserves 
are estimated at 75 million barrels. 


The sub-Andean sedimentary Basin in Bolivia (FIG- 
URE 4) contains a continuous marine sequence from 
upper Cambrian (?) through Ordovician, possibly con- 
tinuing into Silurian. These lower Paleozoics are dark 
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Proper selection of slush pump makes this warning obsolete .. . 





“The Weight and Size of Present Pumps are a Serious Burden 
To Contractors Operating at All Depth Ranges” * 


Field tested chain and sprocket slush pumps point the way to faster drilling at low cost. 








* In answer to the question: ‘“What 
53%, major equipment needs improving 
most?’’ 53% SAID PUMPS! ‘They 
need to be lighter, smaller in di 
mensions and pump larger vol- 
umes at higher pressures The 
weight and size of present pumps 
are a serious burden to contractors 
operating at all depth ranges 


Courtesy ‘The Petroleum Engineer’ 
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There is no need to haul around 
all that dead weight, it costs money 
to move. A chain and sprocket is 
about half the width of a gear of 
equal torque capacity, and so is much 
lighter in weight than a gear drive. 
A Wilson Titan Pump weighs about 
28 pounds per horsepower rating, 
while the average weight of 12 pumps 
in the same class is 56 pounds per 
horsepower. A Wilson Giant Pump 
weighs about 33 pounds per horse- 
power, but the average of pumps in 
its class is still about 47 pounds per 
horsepower. 

Less space too: Since the chain and 
sprocket drive is less weight, it stands 
to reason that the pump is smaller. 
And any part of the pump is com- 
pletely accessible. 

Crankshafts: Old fashioned pumps 
have eccentrics, instead of true 
cranks. And these manufacturers will 
tell you that a crankshaft cannot be 
built which will not break. Wilson has 
never broken a crankshaft, in five 
vears of operation. The Wilson crank 
is U. S. Patent Number 2,899,742. 

How’s 100 S.P.M. for speed. This 
is where the proof of the design pays 
off. Volume and pressure are the 
answer to any real questions regard- 
ing the pump operation. Following 
this paragraph are a few instances of 
how Wilson pumps do operate. 

100 Strokes a Minute: Working in 
the rugged mountain desert country 
south of Farmington, New Mexico, 
the Summit Drilling Company is 
using a Wilson Giant 7% x 14” Slush 
pump drilling to the Bisti Formation. 
Under everyday operations the pump 
is equipped with 5%2” liners, holding 
1050 pounds pressure, at 100 strokes 
a minute. Frankly, we never heard 
of anyone running a slush pump this 
fast before, but seeing is believing. 
If vou doubt our word on this, and 
frankly, we would doubt most any- 
body on such a statement, call Reese 
Williamson at Farmington, New 
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Mexico, Davis 5-5714. Reese and his 
partner, Tom Cotton have cut about 
two days off the drilling time on these 
wells with the Wilson Giant Pump. 


Take out that knock, too: It goes 
without saying, that such a record 
would not be possible without a Wil- 
son Suction Flow Equalizer on the in- 
take of the pump. Without this appa- 
ratus, the pump would pound like a 
moving loaded box car with a flat 
wheel. It took several vears of re- 
search to develop the Suction Flow 
Equalizer, along with the revolution- 
ary design of the Wilson Pump. But 
now that we have this device, we can 
greatly increase the speed of a pump, 
thereby reducing the weight per 
horsepower. You could not drive an 
automobile without springs and 
shock absorbers, except at very slow 
speeds. Similarly you cannot drive 
a pump at high speeds, without ab- 
sorbing the terrific impact of the mud 
as it hits the end of the pistons and 
the valves. Modern drilling calls for 
high pressures, held at smooth levels. 


What about efficiency? The Wilson 
Pumps have a completely streamlined 
fluid end, which makes the rapid flow 
of the mud easier. Also a chain drive 
does not take nearly as much horse- 
power as a gear drive. Any engineer 
can consult his handbook to prove 
this. So, we find that with the same 
horsepower, the pump either pro- 
duces an average of about 15% more 
pressure, or about 15% more vacuum 
on the engines. Frankly, we think this 
is also caused by the smooth flow of 
the mud induced by the Suction Flow 
Equalizer operation. But anyway, it 
always happens, with either a cor- 
responding reduction in fuel costs, or 
an increased rate of bit penetration. 

Saves $1,500.00 per well. Back in 
December, we had a letter from one 
of our Contractor Customers at Okla- 
homa City, Pete MacKellar, who re- 
ported that the Wilson Giant Pump 
“With the two days savings on time, 
plus the fact that we have 20,000 
pounds less weight to haul, has en- 
abled us to make an estimated saving 
of $1,500.00 per well.” Pete’s phone 
at Oklahoma City is Regent 6-5261, 
if you want to know just how well 
his Wilson Giant Pump runs. 


Contractor buys four Wilson Giant 
Pumps: One of the most active con- 
tractors in the business right now is 
the FWA outfit of Wichita Falls. We 
know this group is right in our back 


yard, but they are a bunch of op- 
erators with plenty of savvy in how to 
run a drilling rig. They run their four 
Wilson pumps at 75 to 85 strokes a 
minute most of the time, with pres- 
sures at about 1750 pounds. As one 
of their veteran toolpushers says, “It’s 
the smoothest operating pump that 
our crews have ever used.” 

Pump on world’s deepest slim hole: 
In the March 1959 issue, “Petroleum 
Engineer” carried an article entitled 
“The World’s Deepest Slim Hole.” 
A Wilson Titan 8” x 18” pump was 
used almost exclusively on this well. 





Mud pressures ran to 3500 pounds 
for many days. The mud weight was 
about 19 pounds to the gallon. Try 
this out on your pump, and see how 
it performs! Most pumps for such 
service weigh twice as much as the 
Wilson Titan, but they pound at high 
speeds. Of course, if those pumps had 
a Wilson Suction Flow Equalizer, it 
would help them a lot. 

Let’s Look at the Cost: Wilson 
pumps cost about 65% of the amount 
charged for an ordinary slush pump 
of the same horsepower rating. Un- 
fortunately most contractors today 
buy their pumps not on the quality of 
the pump, but on the amount of the 
trade-in they get for their old pump. 
Right now, there is a very poor 
market for used slush pumps. This 
puts the contractor in the position of 
taking an old fashioned product be- 
cause he gets a high trade-in for his 
old pump. Then he is not able to 
compete price-wise against the users 
of Wilson pumps. No one would buy 
a 1940 model car new in 1959. 
Neither would a contractor buy a 
gear driven drilling rig. Why not buy 
a 1959 model chain driven pump on 
your next purchase and enjoy the 
quality and performance of a modern 
pump? 





ite WILSON MANUFACTURING COMPANY 


WICHITA FALLS, TEXAS 
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shales, sandstones and/or quartzites. Overlying them is 
marine Devonian which is considered to be the source 
rock for Bolivian oil. Interbedded Devonian sandstones 
are reservoir rocks in Bolivia and northern Argentina. 
Glacial sediments are interspersed with some marine 
beds. Upper Cretaceous strata average slightly more 
than 1,000 feet thick. They are in turn overlain by a 
Tertiary mantle as thick as 9,000 feet. 

Structures in the sub-Andean trough are elongated 
parallel to the mountain ranges and are often highly 
faulted. The oil fields are located on these elongated 
anticlines. Of the known oil seeps, the great majority 
are located along the sub-Andean belt, with the oil 
probably coming from Devonian rocks below. 

Camiri field is the major producer in Bolivia, having 
vielded 17.2 million barrels of crude through the end 
of 1958. Current production is about 8,300 barrels daily 
from depths of from 1,480 to 6,600 feet. Primary pay 
horizons are of middle Devonian age. Commercial quan- 
tities of natural gas are produced also. Structure is an 
elongated anticline. In recent years the Guairuy field, 
located immediately southwest of Camiri, has entered 
production from Devonian at somewhat greater depths. 
Production statistics from the two fields are combined. 

Other oil fields in Bolivia are Sanandita, located south 
of Camiri, Sanandita has produced more than 2 million 
barrels of crude from Permo-Carboniferous glacials. Pro- 
duction has declined in recent years. At the southern 
tip of Bolivia, adjoining San Pedro fie!d in Argentina, 
is Bermejo field. Production is from the Permo-Carbonif- 
erous Tarija formation. Material shortages have ham- 
pered development of capacity production. Cumulative 
crude oil production is about two million barrels. 

Some oil and natural gas production is indicated on 
Los Monos Anticline, located between Camiri and 
Yacuiba, in tight Devonian sandstones between 2,200 
and 4,500 feet. 

Geological and geophysical surveys along the sub- 
Andean trough have resulted in the mapping of more 
than 100 structures, of which 11 have been productive. 
Continued exploration should result in discovery of ad- 
ditional productive structures. 

Northern Bolivia should become more important be- 
cause the extensive middle Cretaceous sea deposited 
marine sediments in the area. Recent drilling has thrown 
some question on whether marine Cretaceous extends out 
of the mountains far enough to include feasible drilling 
terrain. 

As the structures are located and tested along the 
sub-Andean trough, attention should be turned to the 
eastern part where sediments onlap onto basement rocks 
of the Brazilian shield. It is here that stratigraphic ac- 
cumulation of oil should be found, as producing sand- 
stones disappear eastward. This is a major area of in- 
terest for Bolivia. 


PERU 
Peruvian oil production began before 1890, and was 
the first in South America. Production rates have been 
essentially static since 1933, with a small increase dur- 
ing 1956. 
To Jan. 1, 1959, Peru produced 540,750,000 barrels 
of oil, almost wholly from the northwest coastal area. 
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FIGURE 4—Generalized Sedimentary Section, Sub-Andean Basin 
of Bolivia 


——— 
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Cretaceous Shales, largely non-marine. ei 
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Ord clan Dark marine shales, few sandstones. 
Cambrian? Upper If present, is probably dark marine shales, few 
sandstone 
Pre-( I n Basement rocks 
* Major oil producing horizons 


However, oil is being produced from both sides of the 
Andes Mountains; along the coastal region in the Talara- 
Lobitos area, and in the eastern Montana area in the 
sub-Andean belt. Reserves are estimated at about 400 
million barrels of oil. 

The Peruvian coastal fields show a great variation 
between fields and individual wells. This is attributed to 
the lenticularity of the Tertiary sandstones, and to the 
complex faulting. Production is from Eocene strata. 

Relationship of oil accumulation to structure is one of 
the major problems in the Peruvian oi] fields. Block 
faults with displacements of many hundreds of feet are 
common, while folding plays a minor role. Along the 
fault zones are irregular belts of crushed and broken 
rock. Each fault may be independent of adjacent faults. 
Dips and strikes of faults in the same locality may vary 
greatly. 

Due to the density of faulting, oil has been enabled 
to migrate from a bed in one block into an adjacent 
bed of different age. In other words, oil may be jointly 
contained by two different age sandstones which are 
adjacent due to faulting. Shales and crushed zones also 
may act as trapping agents. Oil does not seem to be 
more abundant at the upper edges of a block, or in the 
middle, or against faults. On the other hand, a sandstone 
that lenses out within a fault block may trap an ap- 
preciable amount of oil. Such subsurface features give 
rise to oil fields of limited areal extent, producing large 
amounts of oi] from a small number of wells. 

Oil appears to have originated along the coast line 
in an open marginal basin in shallow marine waters. 
Succeeding deformation of the rocks by faulting, which 
accompanied the normal regional subsidence, has en- 
abled oil to accumulate. Shales enclosing sandstones are 
believed to be the source rocks. 

Depending on the structural position, production is 
relatively shallow, from an average of 2,000 feet in Zor- 
ritos field to about 3,000 feet in La Brea field. The latter 
field has produced almost 400 million barrels of 36° API 
gravity oil. Most of the producing wells are pumping. 
To the north, in the Lobitos, El Alto and Los Organos 
area, cumulative production exceeds 108 million barrels 


of crude. 


Future of Northwest Peru. Much of the current pro- 
duction in La Brea-Parinas area has been maintained 
by secondary recovery (waterflooding). Future activity 
will entail expanding present producing areas, secondary 
recovery programs, and exploration in new areas in this 
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FIGURE 5—Generalized Sedimentary Section, Northwest Peru 
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FIGURE 6—Generalized Sedimentary Section, Eastern Peru 
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open marginal basin. In 1957, the government opened 
bidding for concessions on the continental shelf. 

In the Montana area or sub-Andean belt of eastern 
Peru is one of the major potential oil producing areas 
of South America. This area occupies the trough of an 
asymmetrical basin. Structures are to be expected on 
the borderland side of the basin, and stratigraphic traps 
should be encountered toward the east, where the sedi- 
ments of the trough onlap onto the Brazilian shield base- 
ment rocks. 

Marine Paleozoics, Jurassic and Cretaceous occur in 
eastern Peru (Figures | through 4 of first article of 
series). ‘Thick Tertiary sediments are non-marine. 

Because of the youth of the Andes uplift, the structures 
near the mountains are parallel to the mountain folds. 


156 





Some illustrate various stages of weathering or dissection, 
and others stand high as topographic features. A number 
of these anticlines lie as far east as the Brazilian border; 
and beyond. The Brazil-Peru boundary follows the crest 
of some of these anticlinal hills. 

In 1939, Compania de Petrdleo Ganso Azul (80 per. 
cent owned by Texas Gulf Producing Company) tested 
one of these dissected anticlines along the Pachitea River, 
tributary of the Ucayali, which in turn flows into the 
Maranon near Iquitos. This location was some 3,000 
miles up river from Belem (Para), Brazil, and 400 miles 
from Iquitos, Peru. 

The 1-A Ganso Azul, drilled on the Pachitea River 
near Pucallpa, Peru, found production in the Agua 
Caliente sandstone member of the Oriente group at a 
depth of 1,150 feet. This field produces 2,500 barrels of 
oil per day from about 15 wells. The latest completion 
found production at 1,025 feet. Previous production had 
been limited by the refining capacity of 1,500 barrels per 
day at Iquitos. When the 5,000-barrels-daily refinery went 
on stream at Manaus, Brazil, in 1957, production was 
increased. Cumulative production from this field is more 
than one million barrels. 

Latest success in the Montana was during 1957 when 
El Oriente Company, a syndicate including West Ger- 
man interests, found production in the Maquia well near 
Contamana. This well tested 500 barrels of oil per day 
during March 1957, and was shut in. This is the first 
discovery in the Montana of eastern Peru since 1939, 
and appears to be one of the most significant recent 
discoveries in South America. The second well was com- 
pleted flowing about 260 barrels of oil per day. 

The Texas Petroleum Company abandoned 3 deep 
exploratory tests on the upper and middle reaches of 
the Maranon River at total depths of 9,196, 9,787 and 
11,537 feet respectively, with the third being plugged 
in February 1957. Location of the third test was some 
75 miles southwest of Iquitos at the mouth of the Tigre 
River. This was the deepest test drilled in the Montana. 


Future. The Montana (Oriente) area appears to have a 
very good future. Continued exploration will be carried 
out to test the many anticlines now known. Geophysics 
will be correlated with surface and subsurface geology 
to obtain as complete a picture as possible. 

Active salt intrusions are known near Moyobamba, 
although the structural significance of these is not en- 
tirely understood. 

A recent check showed an almost complete coverage 

of much of the Montana area by concessions held by 
many companies. Oil production here will depend largely 
on pipe line facilities to move oil to the coast. A trans- 
Andean pipe line has been proposed from the Maranon 
River across the mountains to the Pacific coast. 
Pirin field. In far southeastern Peru is the small, now 
abandoned Pirin oil field. It is located in a northwest- 
southeast trending syncline high in the Andes Mountains 
on the border of Lake Titicaca. Some 300,000 barrels 
of oil were produced from Cretaceous sandstones in shal- 
low wells located near seepages along a fault at Pirin. 
Additional development wells failed to find commercial 
production. No future development is to be expected 
here. 


A full list of references will be included at the end of Part 4 of this 


series of articles 
TO BE CONTINUED 
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What’s 


among MEN 
im the INDUSTRY 





M. J. Davis C. E. Reistle, Jr. 


The Humble Division of the new Humble 
Oil & Refining Company has announced 
the proposed officers and Board of Man- 
agement executives for the newly organ- 
ized Delaware Corporation. Morgan J. 
Davis, president of the present Humble 
Company, has been elected to the same 
position with the newly organized corpo- 
ration. Carl E. Reistle, Jr., executive vice 
resident of Humble of Texas, will be one 
f three executive vice presidents and a 
director; H. W. Ferguson, Humble vice 
president, will be a vice president and di- 
rector of the Delaware Corporation. Other 
new officers include John W. Brice, ex- 
ecutive vice president and director, Carte 





W. Naden 





R. J. Gonzalez Ray Horton 


Oil Company; William Naden, executive 
vice president and director, Carter; E. D. 
Reeves, vice president and director, Esso; 
Richard J. Gonzalez, director and treas- 
urer, will be coordinator of Finance and 
Economics; Ray H. Horton, vice president 
and director of Humble, will serve as pres- 
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Happening 


R. J. Schilthuis 


H. P. Pressler 


ident of the new Humble Division and will 
head its Board of Management; also on 
the board will be Ralph J. Schilthuis as 
executive vice president; Herman P. Press- 
ler as vice president; Ed J. Hamner, James 
H. Galloway and Russell H. Venn, as 
members; Carl Illig, member and general 
counsel; Nelson Jones, presently general 
counsel, will be general counsel; Oral L. 
Luper, presently controller, will assume 
the position of controller. Others invited 
to join the new company are G. B. Ed- 
wards, presently controller of The Carter 
Oil Company, as head of the Tax Depart- 
ment; L. J. Weigle, manager of the South- 
ern Division of Carter, to fill the position 
of secretary; and Lester R. Moore, treas- 
urer of Esso Standard Oil Company, will 
become treasurer of the new company. 


Dr. J. F. Mason, Karachi, Pakistan, has 
been appointed staff geologist in Continen- 
tal Oil Company’s Foreign Department, 
with headquarters in New York City. 


William R. Evitt and Peter H. Masson 
have been named research associates in the 
geological research division at the Jersey 
Production Research Center, Tulsa. 


Pan American Petroleum Corporation has 
announced the transfer of geologists John 
J. Pedry and G. William Hurley at Casper, 
Wyo., to Bismarck, N. D. 


Robert Carlson, geologist at Del Rio, 
Texas, for Shell Oil Company, has been 
transferred to the firm’s staff at Casper, 
Wyo. 















































GRAY 
Designed Well Control 


For Complete Safety 


Simplified design of Gray Well Con- 
trol Systems offer maximum flexibility 
to provide for positive, efficient han- 
dling of every well control problem. 
Parts, creatively engineered to reduce 
areas subject to pressure, provide more 
strength with less weight . . . complete 
control with complete safety. Whatever 
pay zone you're working— deep or 
shallow, single or multiple zone — you 
can rely on a Gray Well Control System 
to give you practical, economical well 
control safety. 

For more information about Gray’s 
Systems of Well Control, see the Gray 
Catalog in Composite Catalog or write 


Gray Tool Company. 


Safety is Economy 





fool Company 


P. O. BOX 2291 HOUSTON, TEXAS 
REpublic 4-1641 5904 
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PARKERS UIRG 


INDIRECT HEATERS 


For field processing of oil and gas, the Parkersburg Indirect Heater offers that 
extra capacity that assures dependable production year ‘round. The Parkers- 
burg Indirect Heaters feature simple, rugged and accurate controls — blowout- 
proof burners and pilots — interchangeable coils in working pressures to 6500 
PSI and higher. Special heaters with alloy-cast iron coils are available for 


production of highly corrosive sour crudes. 










































a | 
Seeger sreereearreree ses 
_—— = ~~ —— a 
P Furnac | Nominal Approximate 
sede! ite. — Input to Tube "Shipping 
Size Water Sizes Weight 
y Cae aa B Bonne [ (Inches) L (LBS) a 
1.H 90 1’6” x 6’0” 90,000 1,243 700 - 800 
1.H. 250 2/0" x 6/0” | 250,000 ‘| 2&3 1,500- 1,700 
1H. 500 | 2’6’%x 7’6” | 500,000 2&3 2,400- 2,700 
1.H. 750 3/0” x 9/0” 750,000 2&3 3,100- 3,800 
1.H. 1000 4’0” x 10’0” 1,000,000 2&3 6,000 - 7,400 
1.H. 1500 5/0” x 12’0” 1,500,000 2,3&4 7,700 - 10,200 
1.H. 2000 6’0” x 12’0” 2,000,000 2,3&4 9,600 - 12,300 
1.H. 4000 6/0” x 22’6” 4,000,000 3,4&6 15,000 - 20,800 
aaa | ikem Sys e ue aia 
Coil Working Pressures: (2” Std. — 2000 PSI), (3” Std. — 1900 PSI), (1, 2, 
3, 4 & 6 inch Extra Heavy — 3000 PSI), (2” Double 
Extra Heavy — 6500 PSI), (3” Double Extra Heavy 
— 6000 PSI). 












: THE 
PARKERSBURG RIG & REEL COMPANY 


PESA’ 
Man Today Division of Parkersburg-Aetna Corp. 








PARKERSBURG + HOUSTON + TULSA 
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The California Company has transferred 
Robert Habart, geologist, from New Or- 
leans to Casper, Wyo 


Louis O. Lasiter of Tulsa, is the new state 
agent of the Dawn Petroleum Company. 


Arthur Wucker, geologist at Grand Rapids, 
Mich., for The Carter Oil Co., has re- 
signed to join the Don F. Rayburn organi- 


zation. 





D. H. Scott D. N. Klemme 





L. F. Machesky 


L. B. Christian 


Anglo-Philippine Oil Corporation, Manila, 
Philippines, has recently announced the 
signing of contracts with each of the fol- 
American David Hol- 
comb Scott, exploration manager, formerly 
with Hancock Oil Company and Signal 
Oil and Gas Company; Daniel Norman 
Klemme, chief geologist, formerly with 
Hancock Oil Company; Louis Bernard 
Christian, geologist, formerly with Stand- 
ud Oil of California; and Lawrence 
Frank Machesky, geologist, formerly with 
Standard Vacuum Oil Company 


lowing geologists 


Ken Davis, Jr., president of Kendavis In- 
dustries, Inc., International has assumed 
the duties as president 
of Loffland Brothers 
domestic companies 
with headquarters in 
Tulsa. Other changes 
within the company 
include the promotion 
of J. O. Rundle as 
president of all Loff- 
land Brothers foreign 
companies, and T. W. 
Wheeler as executive 
vice president of Loff- 
land Brothers domes- 
tic companies. 





Ken Davis, Jr. 


Esso Standard (Libya), Inc., an explora- 
tion and producing affiliate of Standard 
Oil Company (New Jersey), has _an- 
nounced the election of Robert A, Eed; 
as president and director, succeeding 
James A. Clark who has retired. At the 
same time, H. W. Brown, a director and 
vice president of Esso Libya, was elected 
to the newly created position of executive 
vice president. 
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a seismic crew 
is only as good as 
its personnel 


MEET 
DEXTER 
WRIGHT 


(an oil finder) 


One of many 
able Petty 
Party Chiefs 


With more than 26 
years of continuous 
service and experi- 
ence with Petty, 
Dexter Wright per- 
sonifies the fact that 
you can depend on 
reliable, experienced 
crews from Petty. 





GEOPHYSICAL 
ENGINEERING CO. 


TRANSIT TOWER SAN ANTONIO CApito! 6-1393 


Foreign Experience Since 1927 


NEVER CONTENT TO BE “AS GOOD AS’’... 





ALWAYS STRIVING TO BE “BETTER THAN” 
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IF YOU WANT 


MORE 


THAN A GOOD 
CEMENT JOB... 












Casing on Bottom 
Safer and Faster 





Protection 
of Productivity 


.. specify 


BAKER 
PRIMARY 
CEMENTING 
EQUIPMENT 










Baker 
Wall 
Scratchers 


HINGE-LOK or 
SOLID-RING Models 
for all popular 

casing sizes. 


Casing 
Centralizers 


HINGE-LOK or 

SOLID-RING Models 
with Multiple Ranges for 
all popular casing sizes. 


Equipment 


DIFFERENTIAL Shoes 
and Collars for any 

well, and economical 
FLEXIFLOW Shoes and 
Collars for wells of 
moderate depth. 




































































Baker Scratchers remove mud cake only from the cementing 
area: this ‘‘controlled scratching” protects productivity. 


While running in, the scratcher wires automatically swing 
upward along the casing, where they are safe from damage; 
permit free, unrestricted lowering of the casing; and do not 
disturb or remove mud cake. There is no danger of “balled- 
up” mud collecting on the scratcher wires to plug the annulus 
and contribute to pressure surges with possible “mudding-off” 
of the producing zone. Only when the cementing area is 
reached and the casing is reciprocated do the double rows of 
strong “crossed” spring wires automatically reach out, dig 
in, and remove the mud cake with efficient “scissors” action. 





Fig. A Fig. B Fig. C 
Fig.A Scratcher wires, retained by integral hinged mounting, swing 
freely upward and do not remove mud cake while running in. 


Fig.B Even when casing is lifted out of the slips, the entire Scratcher 
remains stationary. Only when reciprocated, and 


Fig. C ...only at the cementing area does the “‘scissors” action of 
the crossed wires remove mud cake. 


























| Baker Centralizers assure cementing clearance. ‘‘No-scrape”’ 
design prevents ‘‘balling’’, plugged annulus and stuck casing. 





The QUALITY of Baker Casing Centralizers starts with “sled- 

runner” springs made of high quality spring steel —tested 

and pre-set by flattening in hydraulic presses—then butt- : 

welded to collars to form a unit of great strength. Pre-setting 

of the springs to the pre-calculated optimum bowed height 

Fig. € Fig. F enables each centralizer to pass tight spots or dog legs with- 
out damage to the assembly, and ensures GREATER CENTERING 

- Fig.D ‘Extended’ Range HINGE-LOK Baker H-25 Casing Centralizer. FORCE for maintaining annular clearance for cementing. 

Product No. 9113. 


Fig.E ‘‘Normal’ Range HINGE-LOK Baker H-20 Casing Centralizer, 
Product No. 9112. 


Fig.F ‘Slim Hole’’ SOLID-RING Baker G-15 Casing Centralizer, 
Product No. 910-G. 











Baker Centralizers do not remove mud cake which could 
plug the annulus, contribute to pressure surges and restrict 
productivity. 





————— 
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Baker Fill-Up Equipment saves time in running casing, but 
does not create pressure surges that reduce productivity. 


Destructive pressure surges—often created when casing 
equipped with conventional floating equipment is lowered 
into the well—can now be avoided. The Variable Valve in 
either Baker DIFFERENTIAL or Baker FLEXI-FLOW “Fill-up” 


S 
Shoes and Collars, permits casing to fill from the bottom up; 
eliminates expensive, time-consuming surface filling; and 
d automatically coordinates the rate of fill with the rate of 





lowering to AVOW high pressure surges. Baker FILL-UP Equip- 
ment permits the casing to be lowered at normal rates, saving 
rig time and reducing danger of sticking the pipe; chances 
for successful primary cementing are increased; formations 
Fig.G Variable FILL-UP Valve as used in FLEXIFLOW Equipment. are protected from high pressure surges which can impair 
Fig.H Variable FILL-UP Valve as used in DIFFERENTIAL Equipment. their productivity. 





Fig.G Fig. H 











DRILL 


PATENT PENDING 


INCREASES 


AVER 


CANADIAN 


be 


In a recently completed hole in British 


Columbia a series of conven- 
tional rock bits averaged only 
from one to two feet per hour. 
The longest run was 31 ft.... 


the shortest 9’. 


At this point a Hycalog 
V-Door run. From 6709’ 
to 7229’, it averaged 5.7 ft./hr., 
a performance so unbelievable 
that the string was pulled to 
check on the bit. Still in excel- 
The 
balance of the run to 7734’ was 


Was 


lent condition, it was rerun. 


completed ...also at an aver- 
age of 5.7 ft./hr.... and the bit 


was still in good condition. 


Let a Hycalog V-Door set 
a record on your next well. 
And HYCALOG WELL 
LOGGING and DRILE FUNCTION 


RECORDING. 


include 


Hycalogd, inc. 


SOS AERO DRIVE 
SHREVEPORT, LOUISIANA 


BRANCH OFFICES IN PRINCIPAL 
OIL PRODUCING AREAS 


DIAMOND BITS DIAMOND CORING 
WELL LOGGING CORE ANALYSIS 
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Shell Honors California Oil Pioneer 


One of California’s most prominent oil pioneers, the late B. H. van der Linden of 


Shell Oil Company, was honored recently 


cated to him and the other early oil men whose perseverance led to the discovery of 
the 600,000-barrel Ventura Avenue field, one of the most prolific in the state. Unveiling 
the plaque are F. R. Schmieder (left) general production superintendent for Shell in 
Los Angeles, and O. W. Chonette, district production superintendent for Texaco Inc., 
in Ventura and president of the Petroleum Production Pioneers, sponsors of the cere- 


mony. 


August B. Small has been named a re- 


search associate by Esso Research and En- 
gineering Company. The position of re- 
search 
outstanding 


associate is awarded to with 


technical abilities. 


men 


Gulf Oil Corporation 
has named nationally 
known editor and one- 
time radio commenta- 
tor Henry La Cossitt, 
its public relations 
representative in 
Washington, D. C. La 
Cossitt’s responsibili- 
ties will be closely al- 
lied to a broad-based 
political program re- 
cently announced by 
Gulf. La Cossitt is a 
native of Shreveport, 
Henry La Cossitt La. 





William J. Rogers, assistant division pro- 
duction superintendent for Sinclair Oil & 
Gas Company at Fort Worth, has been 
promoted to assistant chief petroleum en- 
gineer in the general office of the Produc- 
tion Department, Tulsa. He succeeds F. F. 
Wright who has been named executive 
assistant in the Exploration Department 
In his new post, Rogers is assistant to 
Lloyd Holsapple, chief petroleum engineer. 
Russell D. Karns has been named assistant 
treasurer of Pan American Petroleum Cor- 
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at Ventura, Calif., when a plaque was dedi- 


poration. The Arabian Oil Company has 
announced the election of W. R. Cooper, 
general manager of engineering and con- 
struction, a vice president of Aramco. 


Alfons Landa, chairman of the Board of 
Reiter-Foster Oil Corporation, and Emil 
V. Hegyi were elected to the Board of 
Directors of Consolidated Oil Corporation 
at the September annual meeting. 


Cleo J. Gracey has re- 
signed his position 
with Gulf Oil Corpo- 
ration in the geologi- 
cal department to be- 
come an independent 
consultant. Gracey 
will have offices in 
the Bank of the South- 
west Building in Hous- 





Cleo J. 


Gracey ton. 

Richfield Oil Corporation has announced 
the appointment of M. C. (Barney) Bar- 
nard to its newly created position of chiel 
scout for all Richfield’s operations, with 
headquarters in Los Angeles. William R. 
Horsley replaces Barnard at Bakersfield. 
1959 


WORLD OIL NOVEMBER 

















SPEED REDUCERS 
AND INCREASERS 


TRAILERS 


FOUNDRY & MACHINE COMPANY 
LUFKIN, TEXAS 


Branch Sales |4#OUSTON * NATCHEZ ¢ CORPUS CHRISTI + LAFAYETTE ¢ DALLAS ¢ KILGORE * ODESSA « HOBBS + GREAT BEND « DENVER 
and Sareins | SHREVEPORT e WICHITA FALLS « LOS ANGELES « BAKERSFIELD ¢ EFFINGHAM « CASPER * OKLAHOMA CITY » SIDNEY « MIDLAND 


‘FARMINGTON ¢ SEMINOLE ¢ TULSA * NEW YORK ¢ PAMPA ¢« STERLING ¢ MARACAIBO, VENEZUELA + ANACO, VENEZUELA 
Lufkin equipment in Canada is handled by 











ANVIL Brand 


SPECIAL 
CLEARANCE 
TUBING COUPLINGS 


Like al’ Anvil Brand oil field 
fittings, rhe special clearance coup- 
ling sown here makes up fast, 
saves’ time on-site. Consistently 
clean and accurate threads—elec- 
tro-galvanized—are the reason. 
These special clearance couplings 
are painted overall according to 
A.P.I. color code; in addition, they 
bear a contrasting color band to 
indicate grade of string on which 
each should be used 
Anvil Brand Fittings—A.P.I. coup- 
lings for all regular oil field appli- 

cations, bushings, plugs, and nip- 
ples— undergo scientific mate rials 
testing and continual gaging dur- 
ing manufacture. They are sold 
through your nearest supply store, 
whose engineering service to cus- 
tomers is supported by Anvil Brand 
Representatives in key locations 
Writetoday for further information. 


Home office and main 
plant: Allison Park, Pa. 
Anvil Brand Couplings 
are also manufactured by 
Anvil Products, Inc., 
Longview, Texas, and by 
Canadian Coupling and 
Fittings, Ltd., Simcoe, Ont., 





Canada. 







forged seamless and 
wrought steel 
Pipe fittings 
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John B. Nunn has re- 
signed from Sunset In- 
ternational Petroleum 
Corp., in Denver, to 
become an independ- 
ent broker for oil and 
gas leases and produc- 
Nunn, 
a vice president and 
director of McRae Oil 
& Gas until its merg- 


tion. who was 


er with Sunset, will 


John B. Nunn remain in Denver. 

Herbert F. Defenbaugh, division produc- 
tion superintendent at Midland, Texas, 
for Sinclair Oil & Gas Company, has been 
elected vice president for production and 
has been transferred to Tulsa. Defenbaugh 
succeeds F. H. Rhees, vice president and 
director, who has been promoted to opera- 
tions coordinator. O. G. Simpson, Tulsa, 
executive assistant in the Production De- 
partment to Rhees, has become division 
production superintendent at Midland. 


Jed B. Maebius has been named manager 
of the Exploration Department of Tide- 
water Oil Company’s Southern Division at 
Houston, replacing T. G. Kelliher who has 
been promoted to exploration manager for 
domestic operations in Los Angeles. 


Texaco Inc., has announced the appoint- 
ment of S. A. Berthiaume manager of the 
newly-created Exploration division, Do- 
mestic Producing Department of the firm. 
Berthiaume was an executive of the Tex- 
aco Exploration Company. O. F. Sebesta 
has been promoted to assistant general 
manager of the department; J. W. Rawley 
is the new division manager at Tulsa; 
L. W. Calahan is the new division man- 
ager at Dallas, and L, F. Shiplet and 
G. H. Clark have been appointed mem- 
bers of the general manager’s staff. 


W. W. Clawson of Dallas, senior vice presi- 
dent and director in charge of explora- 
tion, producing and research activities of 
Magnolia Petroleum Company, has been 
named manager of exploration for Mobil 
Oil Company. 


The Department of Mineral Resources, 
Saskatchewan, announces the appointment 
of Dr. W. P. Thompson, past president of 
the University of Saskatchewan, to the 
provincial Oil and Gas Conservation 
Board. The vacancy was occasioned by the 
resignation of Dr. J. W. T. Spinks, who 


served as a member for seven years. 


James E. Cobbs has 
established consulting 
petroleum engineering 
offices in the Mid- 
states Building, Tulsa. 
Cobbs was formerly 
division reservoir en- 
gineer for Tidewater 
Oil Company. Cobbs 
plans to specialize in 
appraisals, valuations 
and field supervision 
in the Mid-Continent 
region of the United 
States, 





J. H. Cobbs 


H. P. Ashton has succeeded the retired 
R. L. Inglish as regional operating super- 
intendent in the Southwest Division of Sun 
Oil Company. Ashton will continue to 
headquarter at Dallas. 
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PERFORATE 
TUBING 

IN THE 
WELL 


KINLEY 
TUBING 
PERFORATOR 








M. M. Kinley 








Company 
Licensees 
ABILENE, TEXAS—Hudson- om, ne... .OR 2-533! 
ANACO, ANZOATEGUI, VENEZUELA 
Anzoat egui Wire-Line Service, = A, 
Graham....... Cl 5-4526 


AY CITY, TEXAS—J. P 
EXAS 
TE 5-7046, ZF 8-2023 
UELA 


Wireline Engineers, S. A 


CASPER, WYOMING—C. A. White.........3-5264 
CORPUS CHRISTI, TEXAS—Tolle, inc... TE 5-5367 
FARMINGTON. NEW MEXICO 

B & R Service, inc... A 5-2383 
FORT MORGAN. COLORADO—C. A. ‘Wane ..9 
GLENDIVE, MONTANA—C. A. White. ..EM 5-3833 
HOBBS. NEW MEXICO 

Horne Well Service Co. .3-5396 
HOUMA, LOUIS 1ANA—Cameco, ;  eeeeseRE 7330 
HOUSTON, TEXA 

Assoc. Eng. & Eqet — Serer ..CA 5-1103 
HOUSTON, TEXA 

Mid-Western Well Ser, Co...... .. RE 4-4262 
HOUSTON, AS 

Long Line Production Co...... ..GR 3-5739 
LAFAYETTE, LOUISIANA 

Genes. Gee. & Eapt., ine........ ..CE 5-6770 
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PRESSURE 
TREATERS 


M & V TANK COMPANY 
Wichita Falls, Texas 
TANKS — TREATERS 
SEPARATORS 


Steel Fabrication 
for the Oil Industry 
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ELECTRICAL aeMe a Ma MMOTEIELD SUPPLIES + EXPORT TOOLS & SERVICE 


DB 


Directional Drilling 


MGCTIONAL DRILLING + FISHING & tut 





Stops the 
trouble before 
it starts 





Homeo Directional Drilling is a 
service designed to give you the most 
accurate and most economical job 
possible. The skilled Homco operator 
working for you knows his job and 
has the tools to do it right. He is in 
constant contact with a staff of Direc- 
tional Drilling experts who guide and 
check his operations. 

One of the tools that the Homco 
man uses in directional drilling is 
the Homco Combination Jar and Key- 
seat Reamer. This tool, designed and 
manufactured by Homco, primarily 
for Directional Drilling, prevents 
many a stuck string. There is no 
better insurance against stuck drill 
collars in keyseats than this tool. 
With reamer blades larger than the 
O.D. of the collars, when keyseats are 
formed the tool sticks instead of the 
collars. When this occurs it is easy 
to rotate to the right to jar down and 
out of the keyseat. Then the string is 
raised, rotated to the right, and the 
tool reams up through the keyseat. 


research 
engineering 
developing 


Sidetracking {i manufacturing 


Straightening 












Surveying 







HOMCO 


HOUSTON OIL FIELD MATERIAL COMPANY. Inc 








EXPORT OFFICES 





Houston, Texas (Headquarters) 
New York, N.Y. 
Mexico City, Mexico 


: WRITE FOR 
Long Beach, California _ TECHNICAL 


Maracaibo, Venezuela INFORMATION 








only 
CATAWISSA 


gives you all these 
features for your 
forged steel pipe 
union requirements 





1. Uniform walls for even expansion and 
contraction under temperature changes 


They follow the pipe! 


2. Catawissa Ball-to-Angle Seats give 
you a ‘Perfect Seal’ regardless of pipe 


alignment! 


3. More than adequate wal! thicknesses 
give you Catawissa's 3-to-1 Safety Fac 
tor ‘(3000-Ib. service, 9000-Ib. test; 6000 


lb. service, 18000-Ib. test)! 
4. Round, for fast 


wrenching 
faces to cause wrench slips or wrench 


straight barrels 
No uneven or tapered sur 


locking! 

Catawissa Perfect Seal Pipe Unions are made 
by Union Specialists from 80,000 Ib 
strength steel (ASTM Spec. A-105-551T 
Il). Steel forgings from our own forging mill 
ire closely checked for imperfections and 
finishing on modern, automatic machines with 
after production 


tensile 
Grade 


lose inspection during and 


give you pipe unions second to none! 


Write for Catalog 58 showing the complete 
Catawissa line of Perfect Seal Products 


for complete, guaranteed satisfaction 


. always specify 


CATAWISSA 
CATAWISSA VALVE & FITTINGS CO. 





CATAWISSA + PENNSYLVANIA 
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David Proctor 


R. O. Rhoades 


R. O. Rhoades, a director and execu- 
tive vice president of Gulf Oil Corpora- 
tion, has been elected to succeed David 
Proctor, chairman of the board of direc- 
tors. Proctor has retired after 40 years 
with the Gulf companies. Rhoades, in 
addition being a member of Gulf’s 
Board, also is a member and vice chair- 
man of the Executive Committee and a 
member of the Compensation Committee. 


to 


J. A. Rogers, former chief geologist of the 
Domestic Producing Department of Texaco 
Inc., has been appointed assistant division 
manager of the New Orleans Division 


Harris Van Zandt has been appointed to 
the new position of general manager of 
Pure Oil Company’s Exploration and Pro- 
duction division. He will headquarter in 
Chicago. 


Robert L. Hoss, Denver, has recently es- 
tablished an office in the Denver Club 
Building as a petroleum consultant. For 
the past five years he has been associated 
with Vaughey and Vaughey, Denver, as 
director of drilling and production opera- 
tions in the Rocky Mountains and Canada 


Howard A. Parker, Jr., assistant general 
manager of manufacturing for American 
Oil Company, has been transferred to Chi- 
cago to take a post with Standard Oil 


Company (Indiana). 








Award to Nixon 


Raymond Plank, president of Apache 
Oil Corp., presents an award to Vice Pres- 
ident Richard Nixon on behaif of the 
Young Men of Minnesota, an organization 
which promotes individual interprise. The 
club, of which Plank is president, praised 
Nixon’s actions during his recent trip to 
Russia. 


For more data on advertised products, use Readers’ Service Cards, last page. 
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Choose... 
REDA 
PUMPS FOR 
HIGH WATER- 


OIL RATIO 
WELLS 


High capacity Reda 
Pumps produce fluid 
volumes up to 18,000 
barrels per day from 
standard casings. 
You can profitably 
produce wells with a 
high water-oil ratio. In- 
vestment cost per bar- 
rel of daily capacity is 
far lower when you 
choose REDA for high 


water-oil ratio wells. 





size 


INCREASE YOUR 
PROFITS WITH 
REDA SUBMERGIBLE 
ELECTRIC PUMP 
ADVANTAGES: 


e@ Lower cost for installa- 
tion, operation and 
maintenance 

e 250 to 18,000 BPD 
capacities 

e Depths to 10,000 Feet 

e@ Corrosion-resistant 
construction 

e@ Long life — dependable 

service 

Flexibility to meet changing 

requirements 














Write or call for more information. 
Reda engineers will be pleased to assist 
and help plan on OF Quay, 


your operations. 


REDA PUMP CO. 


BARTLESVILLE, OKLAHOMA 


Manufacturers of submergible motors and pumps 
for over 35 years — for oil, brine and water 
wells, gasoline and jet fuel — 
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NOVEMBER 


For the First Time... 










A REALLY IMPORTANT 


CONTRIBUTION TO 
NEUTRON QUANTITATIVE 
POROSITY LOGGING! 


The New GLPS 
Plutonium ‘Beryllium 
Source Gives You: 
UNIQUE ADVANTAGES 


CLEAN NEUTRON SOURCE — 
Gamma Rays are 
relatively negligible. 


CONSTANT NEUTRON 
EMISSION — Extremely long 
half life of 24,000 years. 


PRECISION SPACING — 
Due to permanent source 
size and activity. 


EASIER INTERPRETATION — 
Cleaner source yields 
simplified porosity curves. 









A porosity log of your well offers 
convincing proof of the superiority 
of the new GLPS Plutonium Beryllium 
Source. For further information 

or service, call your nearest 
GLPS Branch. 


Great Lakes Petroleum 
Services 


General Office and Plant: 
12235 Robin Blvd., Houston, Texas 
JA 6-1061 


1'NnCORPORATE D 


Branch Service Centers: LAFAYETTE 

MIDLAND, ODESSA, HOBBS, BEAUMONT, 
VICTORIA, OKLAHOMA CITY, WOODWARD 
For more data on advertised products, use Readers’ Service Cards, last page. 169 
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Noham med 
and his 
Ruston turbines 


Mohammed ibn Rajih 
Mohammed, leading engine 
room operator, checks 
gauges on one of the two 
Ruston gas turbines at 
Nariya pump station which 
is on the pipeline system 
that transports, oil from 
Aramco installations to the 
Tapline terminal at Sidon, 
Lebanon. Many Ruston gas 
turbines are now operating 
on Aramco’s pipelines in 
Saudi Arabia. 





Write for illustrated catalogues to 


RUSTON & HORNS 


For more data on advertised products, use Readers’ Service Cards, last page. 


To Nariya came two Ruston gas turbines . . . 
and Mohammed ibn Rajih Mohammed found 
himself in control of industrial power, in its most 
advanced form. But Mohammed, who is now 
leading engine room operator at the Arabian 
American Oil Company’s Nariya pump station 


in Saudi Arabia, soon recognised the 


simplicity of operating a Ruston gas turbine... 


that’s just one of many features of these 
turbines which have made them so popular with 
oilmen from the Middle East to the Americas. 


gas turbines 


up to 1260 b.h.p. at 80° F. ambient temperature. 


For electricity generation, pipeline-pumping, and gas 
boosting in the petroleum industry... for burning natural | 
gas, distillate fuels and selected crudes. 


BY LTD* 


Associated with Davey, 


‘TA’ Gas Turbine Licensee for the U.S.A.: Clark Bros. Company, Olean, New York. 
‘TE’ Gas Turbine Licensee for the U.S.A.: 
Pat — 
epresentatives for Petroleum Industries in the U.S.A.: pester, 7  —— & Hick The A 

Building, Rockefeller Center, 1270-6th Avenue, New York 20, N od —— 


Thompson Ramo Wooldridge Inc., 


LINCOLN 


* ENGLAND)! 
Paxman & Co. Ltd., Colchester | 


23555 Euclid Avenue, 





Sinclair Oil & Gas Company has pro- 
moted F. H. Rhees, 
vice president and a 
director, to operations 
coordinator, a newly 
created post. Rhees 
will serve as coordi- 
nator for production, 
gas and gas products, 
liquefied gas products 
sales, engineering, 
property acquisition, 
part interest and 
motor transportation 
and mechanical main- 
tenance. 





F. H. Rhees 


Continental Oil Company has announced 
the appointment of Basil R. Littin, Wash- 
ington public relations man, as associate 
director of public affairs for the firm. 


Carroll J. Brown has been named execu- 
tive development advisor of Standard-Vac- 
uum Oil Company. He succeeds Lawrence 
C. Hamlin who has been appointed re- 
gional vice president in charge of the 
| company’s Far East operations, 





Falcon Seaboard Drilling Company has 
announced the transfer of Ed Arnold. Ar- 
nold moved his offices from Houston to 
the firm’s head office in Tulsa. He will 
assume the duties of drilling engineer for 
the company’s Mid-Continent area. 


J. R. Pace has joined 
Wireline Engineers, 
S.A., of Venezuela, as 
vice president and 
general manager, with 
office in Las Moro- 
chas. Pace was for- 
merly associated with 
the Humble Oil & Re- 
fining Company and 
the Creole Petroleum 
Corporation. He was 
most recently division 
reservoir engineer for 











Creole in eastern Ven- 
ezuela. 


J. R. Pace 


Shell Oil Company has announced three 
staff changes in its Houston area Land 
Department. W. R. Kemper and G. A. 
Koerner have been named area _ land 
agents in Houston. They were previously 
division land managers in Corpus Christi 
and Houston, respectively. R. S. Terry, 
formerly land agent in the Houston area, 
has been named Houston Division Land 
manager. 


International Drilling Company N.V., has 
announced a number of changes in person- 
nel and office set-ups. Monty R. Garrison, 
managing director continues to headquar- 
ter in Rome, while Wallace W. March, 
managing director and co-owner, has es- 
tablished offices in London; O. D. Blank- 
enship, vice president, operations, has 
transferred from Rome to The Hague, 
Holland; B. G. Frazier, vice president, en- 
gineering, has transferred to Tripoli, Libya, 
also included in the move were drilling 
engineers G. W. Huff and Mario Severini; 
H. R. Stephens has transferred from 
Nigeria to Libya; O. J. Johnson has been 
promoted to manager of operations in 
Nigeria; W. H. Dowling has joined IDC 
in Rome, and J. N. Nixon, formerly in 


charge of IDC’s London office, has re- 
signed. 
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Happening 








NOMAD Guests Outflank Football Coach 





Football and food were main items of interest at a recent meeting of the Houston 
Chapter of NOMADS. Hal Lahar, University of Houston grid coach (fourth from left), 
was among the honored guests. Foreign guests flanking Lahar are (left to right): W. C. 
Lawson, Trans-World Drilling Company, Buenos Aires; Hisayoshi Sato, Arabian Oil 
Company, Ltd., Tokyo; G. Daily, SPAEF, Paris; Lahar and J. S. Wirtensohn and Dick 


Engelbrecht, Asiatic Petroleum Corporation. 
p 





W. L. McClusky Elected New 
AAODC President for 1960 


W. L. McClusky of Dallas was elected 
president for 1960 of the American Asso- 
Oilwell Drilling Contractors 
at the nineteenth an- 
nual meeting in Okla- 
homa City, October 
11-13. McClusky suc- 
ceeds Joe Zeppa, Delta 
Drilling Company, 
Tyler, Texas. 

A partner in the 
Dallas firm of M. J. 
Delaney Company, 
McClusky at present 
is secretary -treasurer 
of the association. 

Elected vice presi- 
dent for the Gulf 
‘ Coast region was J. 
Ws Ba McClusky Greer Wilcox. oA 
dent of the Circle Drilling Company, Lake 
Charles, La. George B. Kitchel, vice pres- 
ident of drilling contracts, Kerr-McGee 
Oil Industries, Inc., Houston, was elected 
vice president for Offshore. Other newly 
elected vice presidents are: Herbert Woolf, 
Tyler, national vice president; F. M. Ste- 
venson, Denver, Cable Tools; R. C. Tucker, 
Midland, West Texas and New Mexico: 
Hugh M. Gallagher, Los Angeles; M. E. 
Peden, Casper, Wyo., Rocky Mountains; 
and R. J. Moran, Wichita Falls, North 
and Central Texas. 

Re-elected as regional vice presidents 
were Don Slape, Olney, IIl., Michigan, 
Illinois, Indiana and Kentucky; J. L. 
Strauss, Tulsa, Central Mid-Continent; E. 
F. Fullen, Lafayette, wells servicing, and 
A. Earl White, Tyler, cretaceous and ter- 
tiary basins. 

Warren L. Baker was re-elected execu- 
tive vice president. Joseph M. Shelton, 
Dallas, was re-named general counsel. 

Elected Gulf Coast regional director was 
Rex Parks. Eleven other Houstonians were 
named directors-at-large. They are C. W. 


ciation of 
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Alcorn, Joe K. Butler, M. F. Clegg, Earl 
C. Hellums, John B. Holmes, George B. 
Kitchel, Morris McDannald, D. E. Mc- 
Mahon, C. B. Webster, Frank J. Whitley 
and R. J. Wolfe. 

J. K. Maxwell, president of Carter- 
Jones Drilling Company, Inc., Kilgore, 
Texas, was presented the annual President’s 
Award for his “outstanding leadership in 
the field of chapter activities.” The pres- 
entation was made by AAODC President 
Joe Zeppa. 

Eight men were presented Meritorious 
Service Awards by the AAODC for their 
outstanding contributions to the drilling 
industry. These men are Arthur Lubinski, 
Pan American Petroleum Corporation, 
Tulsa; Henry Woods, Hughes Tool Com- 
pany, Houston; Stanley Moore, Drilco Oil 
Tools, Inc., Midland: C. J. (Red) David- 
son, Davidson Drilling Company, Inc., 
Fort Worth; Earle C. Flesher, Johnson & 
Flesher Drilling Company, Oklahoma City; 
Will I. Lewis, Will I. Lewis Drilling Com- 
pany, Mt. Vernon, IIl.; John Woodruff, 
Petroleum Extension Service, The Uni- 
versity of Texas, Austin, and F. A. (Pug) 
York, Miller & York, Inc., Bakersfield, 
Calif. 


Dr. R. C. Moore Made Member 
Of Kansas Geological Society 


Dr. Raymond C. Moore, Kansas geolo- 
gist who has received many honors from 
local, national, and international pro‘es- 
sional scientific groups, received another 
honor at the Mid-Continent Regional 
Meeting of the American Association of 
Petroleum Geologists in Wichita, October 
29. 

Dr. Moore principal geologist of the 
State Geological Survey of Kansas and 
Distinguished Professor at the Univer- 
sity of Kansas, became an honorary mem- 
ber of the Kansas Geological Society. 
Elbie G. McNeil of Nadel and Gussman, 
Wichita, president of Kansas Geological 
Society (KGS), made the presentation at 
the meeting’s opening session. 
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An installation — from the equipment 
shown — is your best insurance 
For a Good Cement Job. 


Good Field Service. Trained and 
experienced B and W field servicemen 
— working in close cooperation with 
your engineering and field crews — 
will assist in developing and carrying 
out a well planned program. 
For a Good Cement Job. 









Well Completion Specialists 


GULF COAST WEST COAST 
Box 5266 19706 South Normandie Ave 


lee 14: Ca ‘ rnia 
PHONE FAculty 1-2463 


Houston 12, Texa 
at ae ee es 
144 
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See the Shaffer section 
of your Composite Catalog. 
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drill string... 
.. plus Safety Joint protection! 


THE SHAFFER-WAGGENER 
BUMPER SAFETY JOINT 


There is no other tool like the Shaffer-Waggener 
Bumper Safety Joint. It combines—in ONE tool—a 
choice of jar-down and releasing actions, both 
under complete control of the operator. What’s 
more, the tool is so rugged it is run as part of the 
drill string to protect against stuck pipe. 

In actual well service it has operated easily at 
depths below 18,000 feet, and has given no operat- 
ing problems even in directionally-drilled wells 
with extreme slant. 


> RUN IT IN THE DRILL STRING-!! 
is specifically designed to withstand the 
continuous vibration and heavy torque 
B loads of today’s drilling operations. 


> TO JAR DOWN whenever the drill 
pipe threatens to stick—or to drive drill 
collars out of keyseats and to free 
‘balled-up”’ bits—simply slack off 
weight equivalent to about 2,000 feet of 
drill pipe onto the tool. This releases the 
tripping mechanism, automatically 
striking a sharp down blow. Raising the 
string automatically re-sets the tool for 
another blow—and blows can be struck 
repeatedly as fast as the string can be 
raised and lowered. And no torque 
or twisting strains are placed in string! 














Jar-Down 
Action 


> TO RELEASE, in the event jarring 
will not loosen the stuck string, simply 
trip the tool and apply reverse torque 
as the string is slowly raised. Only one- 
sixth turn of the tool rotates the drive 
keys into unlocking slots so that com- 
plete release is effected by continuing 
to raise the string. 











Releasing 
Action 


ANOTHER ADVANTAGE-—the tool transmits full 
torque loads in either direction through three 
rugged drive keys—not through easily-damaged 
threads. It is the strongest joint in the string—not 
the weakest, as with conventional safety joints. 

Also, the tool can be re-connected again by 
simply lowering the top portion over the lower 
portion and reversing the releasing action. It is 
ideal for use in fishing strings! 


For more data on advertised products, use Readers’ Service Cards, last page. 
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R. B. Brown W. S. Hallanan 


Russell B. Brown Honored 
At IPAA October Banquet 


Russell B. Brown, general counsel of 
the Independent Petroleum Association of 
America, was honored in Tulsa at a ban- 
quet in recognition of his long service to 
the petroleum industry. The function took 
place October 26, highlighting IPAA’s 
30th anniversary meeting, October 25-27. 

Principal speaker at the banquet was 
Walter S. Hallanan, chairman of the Na- 
tional Petroleum Council and president of 
Plymouth Oil Company. Brown has an- 
nounced plans to retire at the end of this 
year, after 30 years of service. 


Walker L. Cisler Elected 
New President of ASME 


Walker L. Cisler, president of the De- 
troit Edison Company, has been elected 
president of The American Society of 
Mechanical Engineers. 

Also, elected to head the 50,000-member 
organization were four vice presidents and 
three directors. The vice presidents are: 
Charles H. Coogan, Jr., head of the me- 
chanical engineering department of the 
University of Connecticut; Donald E. Mar- 
lowe, dean of the school of engineering 
and architecture and professor of mechani- 
cal engineering at the Catholic University 
of America, Washington, D. C.; Henry N. 
Muller, Jr., vice president and chief engi- 
neer of Canadian Westinghouse Company, 
Ltd., Hamilton, Ont.; and William C. 
Heath, director of market development for 
Solar Aircraft Company, San Diego, Calif. 

To serve as directors, members chose 
Everett M. Barber, senior research tech- 
nologist of the research division, Texaco, 
Inc., Beacon, New York; William H. Lar- 
kin, New England manager for the Air 
Preheater Corporation; and Clarence C. 
Franck, Sr., consulting engineer, steam di- 
vision, Westinghouse Electric Corporation, 
Lester, Pa. 

The new officers will begin their duties 
at the business meeting on November 30 
at ASME’s Annual Meeting in Atlantic 
City. Cisler will serve for a one year term, 
the vice presidents for two and the direc- 
tors for four years. 


Two Local Sections in Canada 
Receive Charters from SEG 


Local sections of the Society of Explo- 
ration Geophysicists have been chartered in 
Edmonton, Alta., and Regina, Sask., it has 
been announced by E. V. McCollum, 
SEG president. 

President of the Geophysical Society of 
Edmonton is A. Sheldon Gibson, of Im- 
perial Oil Limited, and A. C. Armstrong, 
of British-American Oil Company, Lim- 
ited, is president of the Regina Geophysi- 
cal Society. 

McCollum also announced that a pe- 
tition has been received from the Cocha- 
bamba, Bolivia, society and in Corpus 
Christi, Texas, plans for the 19th United 
States section are under way. 
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4 6 | Rocky Mountain Oil and Gas 
Association, 14th Annual Con- 
vention, Cosmopolitan Hotel, 
Denver 

5- 6 | AAPG, Pacific Section Regional Con- 
vention, Ambassador Hotel, 

Los Angeles. 


9-11 | API, 39th Annual Meeting, Conrad 
Hilton, Palmer House and 
Congress Hotel, Chicago 

9-12 | SEG, International Meeting, 


Biltmore Hotel, Los Angeles. 

10-11 | API, Board of Directors Meeting 

Conrad Hilton Hotel, Chicago. 

il | API, Executive Committee of Board 
of Directors, Conrad Hilton 
Hotel, Chicago. 

Gulf Coast Association of Geological 
Societies, Executive Committee, 
Coliseum, Houston. 

13-14 | ‘*Tulane Program on Minerals and 

Tidelands Law,’’ Tulane School ' 

of Law, Tulane University, 

New Orleans. 


11-13 


19 AIME, Joint One-Day Conference, 
Great Bend Section, Wichita, Kan. 
19 West Texas Oil & Gas Association, 


Twenty-sixth Annual Meeting, 
Hotel Windsor, Abilene, Texas. 


Dec. | 

3- 5 | Interstate Oil Compact Commission, 
Sheraton Hotel, Philadelphia. 

7 AIME, Arizona Section, Annual 
Meeting, Tucson, Ariz. 

20 Oil Trades Association of New York 
Meeting, Waldorf-Astoria Hotel, 
New York City. 

Jan. 


11-13 | First International Symposium on 
Arctic Geology, Jubilee 
Auditorium, Calgary, Alberta. 


Feb. 

14-18 | AIME, Annual Meeting, Statler Hotel, 
New York City. 

Mar. | 

14-18 | NACE, 16th Annual Meeting, Memorial 


Auditorium, Dallas. 
16-18 | API, Division of Production, Southern 
District Meeting, Hilton Hotel, 
San Antonio, Texas. 
23 Oil Trade Association of New York 
Meeting, Waldorf-Astoria Hotel, 
New York City. 


30 API, Division of Production, Mid- 
thru Continent District Meeting, 

Apr. 1 Broadview Hotel, Wichita, Kan. 
April | 


20-22 | API, Division of Production, Rocky 
| Mountain District Meeting, 
Gladstone, Henning and Town- 
send hotels, Casper, Wyo. 
20-22 | NPA, Semi-annual Meeting, Hotel 
} Cleveland, Cleveland. 
24-26 IPA of America, Mid-Year Meeting, 
| Denver-Hilton Hotel, Denver. 
25-28 | AAPG-SEPM, Annual Meeting, 
| Chalfonte-Haddon Hall, Atlantic 
City, N 


Nomads’ Chapter monthly meet- 
ing: Los Angeles, second Wednesday, 
Jonathan Club, Wallace A. Sawdon, 
Secretary. Houston, second Monday, 
Ye Old College Inn, Harry E. Estes, 
Secretary. Dallas-Fort Worth, first 
Monday, Greater Dallas Club, Hank 
Davis, Secretary. Tulsa, Hotel Tulsa, 
Gilbert Swift, Secretary. New York, 
first Monday, Hotel Biltmore, Jesse 
E. Hickman, Secretary. 
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»»-: Plus Safety Joint protection! 


THE SHAFFER OIL-SEALED 
JAR SAFETY JOINT 


The Shaffer Oil-Sealed Jar Safety Joint is the 
only tool that combines a choice of jar-up and 
releasing actions, both under complete control of 
the operator at all times. What’s more, all operat- 
ing parts are sealed in a chamber filled with clean 
oil, fully protected against mud, sand and corro- 
sive fluids. 

The sealed-in-oil protection not only safe- 
guards against abrasion and corrosion, and mini- 
mizes pressure differentials on packing elements, 
but also insures constant operating characteristics 
at all depths. This makes the tool ideal for fishing, 
testing and similar strings where light connections 
and equipment are used! 


> JARRING ACTION IS AUTOMATIC 
—simply raise the drill string until tension 
equals the pre-set tripping load, where- 
upon a sharp up blow is struck. Lowering 
the tool automatically re-sets the tripping 
mechanism for another blow—and re- 
peated blows can be struck as fast as 
the string can be raised and lowered. 








Jor-Up —_) ONLY STRAIGHT PULL is necessary 

to operate the tool—no torque or other 
secondary operations to affect the light 
connections commonly used in fishing, 
testing and coring strings. 


> TO RELEASE, in the event the fish or 
stuck string cannot be loosened, simply 
trip the tool and apply reverse torque as 
the string is slowly lowered. Only one- 
sixth turn of the drive keys rotates them 
Releasing into an unlocking slot whereupon raising 
Action the string allows the parts to unlock, 








AND NOTE THiIS—not only does the tool transmit 
full torque loads in either direction, but no threads 
are used in the releasing mechanism. Therefore 
there’s no risk of torque over-tightening the tool— 
mor can reverse rotation accidentally release it. 
Also, force of the blow is absorbed by integral 
knocker heads—not by easily damaged drive keys 
or threads. The tool is designed for sustained jar- 
ring operations. And since it does not depend upon 
friction for its tripping action, the Jar Safety Joint 
always operates with the same pre-set action. Light 
strings are not subjected to unpredictable loads! 


Free 8 page booklet gives many other facts 
about the Shaffer Oil-Sealed Jar Safety Joint, 
Write for it—or ask your nearest 
Shaffer representative. 





For fishing, testing and core-drilling strings . . . 
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See the Shaffer section 
of your Composite Catalog, 
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Flex-Seal ; 


DOWN-HOLE 
PUMP 
PLUNGERS 


Now with 


NYLON rings 

for 1-1/4, 1-1/2, 1-3/4 
and 2” insert pumps 
and 1-25/32” common 
working barrels. 


@ INCREASE 
PRODUCTION 


® REDUCE 
SANDING-UP 


@ INCREASE 
LIFE OF BARRELS 


@® REDUCE SERVICING 


@ REDUCE STOCK 
(Valve Cups) to 12 
Your Former Stock 


@ REDUCE COSTS 





Flex-Seal ring is actually two- 
rings-in-one. They have been 
separated here to show split 
construction as a mated pair. 





Flex-Seal 
shows patented, offset bevels 
which permit flushing of gas 


Assembled ring 


and sand during the free 
stroke of the plunger or barrel. 


Because of their unique 
construction, Flex-Seal 
rings expand to the bore 
of the barrel during pump- 
ing stroke for maximum 
production efficiency. Dam- 
aging metal-to-metal con- 
tact is eliminated. Write 
for literature and prices. 


PATENT NOS 





224078C 


B. K. SWEENEY 


MFG. CO. 


DENVER 16, COLORADO 
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Fred W. Ayres M. E. Montrose 
Howard Hughes, president and chair- 
man of the Board of Hughes Tool Com- 
pany, has announced the appointment of 
Fred W. Ayres to the newly created office 
of vice chairman and 
the appointment of 
Maynard E. Montrose 
as senior vice presi- 
dent and general man- 
ager. Both appointees 
reside and make their 
offices in Houston, 
headquarters of the 
company. Ayres has 
retired from the posi- 
tion which he held for 
14 years now to be 
or cupied by Montrose, 
Hughes disclosed. 








, +e Both men have been 

W. H. Siems ee 
directors of the com- 
pany for many years and Montrose has 


for 1l years served as vice president in 
charge of sales. . 

Montrose announced in Houston that 
W. H. Siems, general sales manager, has 
been promoted to the vacated post of vice 
president in charge of sales. 

Ayres joined Hughes Tool Company in 
1943 after serving in World War II as an 
executive in the aircraft division, manu- 

facturing section, of the War Production 

| Board. Previously he had gained wide rec- 
| ognition as a manufacturing executive and 
| consultant both in England (with Daimler 
| Motor Car Company) and, earlier, in the 

United States with DuPont, General 

Motors and others. He holds a number of 

directorships, including one with Trans 

| World Airlines, a Hughes Tool Company 
subsidiary. 

Montrose is a director of the Bank of 
Texas. He is also a director of Trans 
World Airlines and Hugh B. Williams Com- 
pany, the latter a manufacturer of min- 
ing machinery. He was for several years 

| on the board of Welex Jet Services, Inc. 

Montrose, who joined the executive staff 

| of Hughes Tool Company in 1947, has 

| been identified with the oil industry through- 
| out his business career. He _ started as 
| petroleum specialist for General Electric 
Company in Dallas and Houston in 1925. 
He left that company to join Lane-Wells 
Company in Tulsa, serving as vice presi- 
dent and director until 1945 when he re- 
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and 
Power Shovel Com- 
pany with whom he remained until join- 


signed to general 


manager of 


become president 


Marion 


Hughes. 

Montrose is a director and past presi- 
dent of the Petroleum Equipment Sup- 
pliers Association. He was a director for 
four years of the American Petroleum In- 
stitute and a member of the National Pe- 
troleum Council. He is an active member 
in many petroleum industry associations, 
including Mid-Continent Oil and Gas As- 
sociation and the American Association 
of Oilwell Drilling Contractors. 

Siems has been identified with the sales 
activities of Hughes Tool Company for the 
past 33 years. He was export manager for 
many years prior to his advancement to 
the position of general sales manager in 
1950. 


ing 


Siems is a director of Hughes Tool Serv- 
ice Limited, Canada, and Hughes Tool 
Company Limited, England. He is a mem- 
ber of the American Association of Oilwell 
Drilling Contractors, American Petroleum 
Institute, Independent Petroleum Associa- 
tion of America, Mid-Continent Oil and 
Gas Association, Argentine Chamber of 
Commerce, and Nomads. 





C, W. Beauchamp K. M. Hickman 


Link-Belt Company has announced that 
Charles W. Beauchamp has been appointed 
marketing manager and will head up all 
sales activities of the firm’s Ewart plant 
in Indianapolis, Ind. At the same time 
Kendrick M. Hickman was appointed sales 
manager. Beauchamp replaces the retiring 
Forest H. Spencer. 


Donald B, Winfrey 
has been appointed as- 
sistant to the presi- 
dent for Petty Geo- 
physical Engineering 
Company. A specialist 
with 25 years in the 
petroleum industry, 
Winfrey will be re- 
sponsible for geophys- 
ical operations of the 
company and will op- 
erate from the main 
office in San Antonio, 
Texas. 





D. B. Winfrey 


NOVEMBER 1959 





nar =m 



























































eneral 
Com- 
JOin- 


presi- 
Sup- 
yr for 
m In- 
il Pe- 
~mber 
itions. 
is As- 


lation 


sales 
or the 
r for 
nt to 
er in 


Serv- 

Tool 
nem- 
lwell 
leum 
OC ia- 

and 
r of 


59 











& 


Peck Meier 





Blaine Johnston 


Peck Meier, formerly manager of sales fot 
the southern division of Engineered Oil 


Tools, Inc., has been named general man- | 


ager for the firm. Blaine Johnston, for- 
merly general manager, has assumed new 
duties as vice president 


W. H. (Buddy) Armstrong has been ap- 


pointed company regional sales manager | 


for Oklahoma, Kansas and North Texas; 


and T. H. Patterson as division manager | 


with headquarters in Oklahoma City for 
Reed Roller Bit Company. Also, it was 
further announced that G. M, (Choc) 
Charleston has been named Reed Special 
Salesman in Oklahoma City. 


Calvin D. Sholtess has been named division 
sales manager for Hughes Tool Company 
with headquarters in Bakersfield, Calif. At 


the same time, Thomas E. Dobbins was | 


promoted to regional sales coordinator at 


Denver; Leonard G. Parrott promoted to | 


regional sales coordinator at Dallas; M. 


Gordon Clarke to regional special sales | 


representative at Dallas; and Dean L. Ley- 
erly and Floyd E. Van Hook, division spe- 
ial representatives at Farmington, N. M., 
ind Oklahoma City, respectively. 


Baash-Ross Division of 
Joy Manufacturing 
Co., has announced 
the appointment of 
Philip L. Robbins as 
district sales repre- 
sentative in Natchez, 
Miss. Prior to joining 
Baash-Ross, Robbins 
was district manager 


for the Lane-Wells 


Philip L. Robbins Company in Natchez. | 


C. N. (Nick) Vance has been appointed 


sales representative for Gustin-Bacon Man- | 


ufacturing Co. in the West Texas, New 
Mexico and Four Corners area, 


Herb J. Hawthorne, Inc., has named John | 


W. Borror field sales manager in Houston. 


Rockwell Manufacturing Company’s Pe- | 
troleum and Industrial Meter Division has | 


appointed Nelson E. Davenport, export 
sales manager, Meter and Valve Products. 


Marshall S. Lutz has been named Kobe, 
Inc.’s Eastern sales representative. Lutz 
will headquarter in Detroit. 


Gulf Coast Machine & Supply Company 
has announced the transfer of Jerry Focher 
from the Corpus Christi District to Wich- 
ita Falls, Texas. Forcher will represent 
Gulfco in the north central Texas District 
with division headquarters in Dallas. 
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Get More Production with 


PACIFIC'S 


DOUBLE BARREL 


Insert Rod Plunger Pump 


This particular design of Pacific’s Type “D” Insert Rod 
Pump is one of the many tried, and is the direct result 
of engineering proved by actual field tests and opera- 
tion. Over a period of years this pump was developed 
so that it could be removed on the rods for servicing 
... yet produce at capacities equal to or greater than 
a Tubing Liner Pump. Many problems were encoun- 
tered, but for each a satisfactory solution was found. 
The result is a most efficient and trouble free insert 
rod pump for handling large capacities. 

The Type “D” Insert Rod Pump consists basically 
of two R. W. pumps in tandem. The upper pump is a 
Traveling Barrel Pump. The lower pump is a Traveling 


Plunger Pump. 







PACIFIC PUMPS 


Inc... A Division of Dresser Industries, Inc. 


HUNTINGTON PARK, CALIFORNIA 


Mid-Continent : 

1358 So. Sheridan Ave., Tulsa 12, Oklahoma 

Pacific Pumps of Canada, Ltd., 
Edmonton, Alberta 


WRITE FOR BULLETIN 204 
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Ray H. Fara has been appointed eastern 
sales manager for the Instrumentation 
Product Group of the Texas Instruments 
Incorporated Geo Sciences and Instrumen- 
tation Division, Texas Instruments, Inc. 


Sperry-Sun Well Surveying Company has 
named Harry M. Lowe division manager 
and will supervise the activities of Sperry- 
Sun’s new Western Division, which con- 
sists of Long Beach, Ventura and Bakers- 
field, Calif.; Casper, Wyo.; and Denver. 
Lowe will continue to maintain his office 
in Long Beach. 


George C. Jennings has been named Wire 
Rope Sales manager of The Colorado Fuel 
and Iron Corporation. Jennings was for- 
merly the company’s New York District 
sales manager. 





Burton Aulick Travis Phillips 


Halliburton Oil Well Cementing Company 
has announced three major administrative 
changes in its field operations. Travis Phil- 





McKISSICK PRODUCTS CORPORATION 
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lips, who has been division manager at 
New Orleans replaces the retiring J. L, 
McBride as division manager at Shreve. 
port. Burton Aulick has been promoted 
from assistant manager to manager at New 
Orleans. 


Robert W. Blake has been elected vice 
president, sales, Shand and Jurs Company, 
Blake succeeds E, E. Jurs who has retired. 


The Petroleum Equipment Suppliers Asso- 
ciation has announced the addition of two 
new members. These are Fort Worth Pipe 
& Supply Company, Fort Worth, and The 
Servco Company, Long Beach, Calif. 


U.S. Steel’s Oil Well Supply Division has 
announced the following promotions. Joe 
Charles Bradley as field representative at 
Corpus Christi, Texas; Melvin M. Brunet 
as field representative at Eunice, La.: 
William H. Harris as field representative 
at Laurel, Miss.; Roy A. Johnston as rep- 
resentative for the firm at El Dorado, 
Ark.; Robert Paul Kitto as city representa- 
tive at Wichita Falls, Texas; and Donald 
Harold Schoonover as city representative 
at El Paso, Texas. 


J. F. Allen has been promoted to manager 
of manufacturing of the Pressure Control 
Equipment Division for Cameron Iron 
Works, Inc. Harry H. Walsh has been 
chosen to succeed Allen as missile plant 
manager. 


Donald H. Keith re- 
cently joined the tech- 
nical staff of Rig 
Time, Inc. He has 
been appointed to the 
post of technical rep- 
resentative and engi- 
neer. As a consulting 
geologist, Keith has 
been active in the oil 
industry of the Ark- 
La-Tex 
1954. 





area since 


D. H. Keith 


Schlumberger Well Surveying Corporation 
has made the following changes within 
that organization. George C. Hepburn, Jr., 
has been named Northeast Division man- 
ager; Milton E. Loy has been appointed 
manager of the firm’s Southeast area, head- 
quartering at New Orleans; Frank H. 
Yeagers has been promoted to manager of 
the Mid-Continent area with offices at 
Tulsa; William J. Bowen has been named 
manager of the Louisiana Gulf Coast Di- 
vision at Lafayette. 


C-B Southern, Inc., Cooper-Bessemer Cor- 
poration subsidiary, has announced the fol- 
lowing engineering staff additions to its 
Houston facility. Harry L, Jackson, former 
technical service manager and assistant 
chief engineer at the Union Tank Division 
of Butler Manufacturing Company, joins 
CB/S as a development engineer. Richard 
L. Flowers and George H. Haltom are new 
members of the CB/S Sales Engineering 
staff. Flowers was formerly division equip- 
ment engineer of the Phillips Petroleum 
Company, and Haltom was manager of 
machinery sales for the Houston Oilfield 
Material Company. 
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DESIGNED TO ELIMINATE HIGH 
LIFTING COSTS ON SMALL 
VOLUME SANDY WELLS 


No 
Beets 





SAND HOG PUMPS 


were designed with the elimination of high lifting costs as an objective — 
the results — a small bore pump so trouble free in its operation that it 


has actually prolonged the economic life of stripper wells. 


The Sand Hog is purposely built with small fluid passages so the velocity 
of the discharged fluid remains high, preventing any settling of entrained 
sand. A skirt diverts the discharge of the fluid to a point below the 
bottom of the traveling barrel—continuously washing the hold-down and 
flushing the annulus between the pump and the tubing free of sand. The 
cleanest oil that will separate out of this produced fluid floats up between 
the pull tube and barrel, and on each suction stroke supplies a film of oil 


to lubricate and reduce friction between the barrel and plunger. 


Ask your Oilmaster Representative to deliver a Sand Hog before your 
next pulling job and compare its trouble-free performance with that of 


any pump you have previously run. 


FLUID PACKED PUMP CO 
Main Office and Plant, Los Nietos, California 
DIVISION OF THE NATIONAL SUPPLY COMPANY 





Export: The National Supply Co., Export Division, 
600 Fifth Avenue, New York 

Co-Distributors: Union Supply Company, 
Beacon Supply Co., Industrial Supply Co. 
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Don Etter 


Leland Auer 


Grant Oil Tool Company has announced 
the appointment of Don Etter as 
manager and Leland Auer as chief engi- 
neer. Auer succeeds Clarence Leathers who 


sale s 


eS 


has been promoted to executive engineer 
of Grant and its MacClatchie and Cosasco 
divisions. 


Morris L. Bradford, Tulsa attorney and a 
partner in the firm of Bradford, Watson 
and Morley, has been elected to the office 
of executive vice president of the Hoil 
Company, Tulsa. 


Mason-Neilan, Division of Worthington 
Corporation, has announced the appoint- 
ment of James M. McAlear as sales man- 
agel 


Bethlehem Steel Company has announced 
that Lee Fagg has been promoted to assist- 
ant manager of sales; and L. C. Graves 
has been promoted to sales manager-Sub- 


surface Production Equipment. Both men 





More than 1 million tons of mud have been 
weighed by Mud-O-Graf. This experience 
has led to the new, foam-proof, lost circula- 
tion-proof model. 

A complete cycle of weighing is made 
every 45 seconds. The weighed sample is 
completely flushed out and passes over the 
shaker before the next fresh sample is taken. 

The recorder can now be installed on the 
derrick floor without adverse effects from rig 
vibration on either its remarkable accuracy 
or its general operation: 

Twenty years of experience in the mud 
weighing business has proved that there is 
no substitute for a completely accurate, con- 





tinuous chart record of mud weight placed in 
front of the driller. Check these features: 
A weighing unit that will handle lost cir- 
culation material or foamy mud. 


The sample is taken every 45 seconds 
directly from the mud stream and is 
not dependent on pumping to a remote 
" location. 
. Each sample is completely flushed, 
The weighing unit is smaller and easier 
, maintain. 
Continuous recording on a circular chart, 
where a full twenty-four hours is visible 
~ 0 the driller. 


Recording is easily readable and accurate 
to 1/2 of 1/10 pound per gallon. 


as Wes WARREN AUTOMATIC TOOL CO. 
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will be located in Tulsa and will be under 
the direction of J. V. Spalding, general 
manager of sales. 


Jerry F. Boutwell has 
appointed - sales 
manager of the Qjl- 
well Pump Section of 
Byron Jackson Tools, 
Inc. Boutwell, who has 
12 years of experience 


been 


in submersible pump 
sales, will headquarter 
in Byron Jackson's 


Tulsa plant. 


Jerry F. Boutwell 


B. T. Collins, salesman at Laurel, 
has been appointed store 
for Jones & Laughlin Supply Division. 
Other appointments recently announced 
include J. J. Hoffman, former salesman at 
Lake Charles, La., has been appointed 
store manager there; R. O. Dulaney, sales- 
man at Worland, Wyo., assigned as store 
Worland; and S. L, Easley, 
Texas, 


Miss., 
manager there 


manager at 
saleman at Best, appointed store 


manager there. 


James J. Gibbons has been appointed di- 
rector of marketing for A. O. Smith Inter- 
national, S.A. Headquartering in Mil- 
waukee, Wis., Gibbons will coordinate and 
develop the 
throughout its world markets. Also, Sidney 
MecNiece has been transferred to the Mil- 
waukee administrative office to serve as 
assistant to the president. C. W. Jewson 
transferred to Caracas, Venezuela, as resi- 
dent manager. L. J. McConnel 
ferred to Milwaukee to replace 
product manager. 


sales activity of the company 


trans- 
Jewson as 


James B. McDonough 
has been appointed 
equipment sales repre- 
sentative for Cardwell 
Manufacturing Com- 
pany in the Gulf Coast 
area. Prior to joining 
Cardwell, McDonough 
spent two years with 
United 
West Texas and 10 
years with Continen- 
tal-Emsco. 


Supply in 


J. B. McDonough 


Well Surveys, Dresser Industries, has ap- 
pointed Dr. Howard Oshry technical di- 
Oshry will be in charge of the 
testing and prototype 


rector, 
company’s research, 
manufacturing facilities and personnel. 


W. L. Reynolds has been appointed sales 
manager of the Domestic Pressure Control 
Equipment Division, and R. F. Farmer and 
I. M. Baker have been promoted to Do- 
mestic-International Executive sales assist- 
ants, for Cameron Iron Works, Inc. 


W-K-M, Division of ACF Industries, Inc., 
has announced the appointment of Robert 
O. Wynn as vice president of Engineering 
and Research, and Henry C. Tooley as 
vice president of Manufacturing. 


William E. Scarborough has been named 
to a newly created position of Domestic 
sales manager by the Reed Roller Bit 
Company. 
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NEWS ON TEXACO PROGRESS 


Two views of 


progress... 


. |o7 years apart 


se4 YESTERDAY. Texaco’s first refinery at Port Arthur came into being 
nced in 1902 to turn the black crude oil — newly discovered in quantity — 
n at into useful products for mankind. Produced in simple stills, the first 
wg products were kerosine, naphtha, asphalt and primitive lubricants. 
alies- 
tore 
sley, 


TODAY. At Port Arthur, and at 11 other major Texaco refineries in the 


United States, ultra-modern chemical wizardry uses many methods to 
produce constantly improved gasolines, perfected lubricants, and a myriad Be EXAC O 
of other petroleum products. Because these products are so vastly im- 
proved, you can drive a more powerful car — jet planes can fly faster and ... CONSTANT PROGRESS 


farther — industry can operate more efficiently. And because it has con- IN OIL’S FIRST CENTURY 
stantly planned ahead, Texaco’s growth has been continuous. 
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Metering Separators 
Do Double Duty $ 


@ SEPARATE WELL FLUIDS 
@ METER THEM 
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METROL SAVES 
YOU MONEY! 


Rugged and accurate (99.9%), 
this double duty equipment will 
streamline your production lay- 
out. 

It eliminates (1) the need for 
standard separators (2) manual 
tank gauging and (3) the cost of 
individual storage tanks, 

You meter while you separate 
and record the flow from each 
well... then use a common stor- 
age tank. 


Model 24MS—0109C Type C 
Metering Separator 


ALL THIS... AND 99.9% ACCURACY, TOO! 


The accuracy of Metrolh METERING SEPARATORS in the field is a proven 
fact. That’s why they are accepted by most regulatory bodies. You'll find these 
units are ideally suited for metering oil for royalty and tax payments, for test- 
ing wells, for segregating produced oil and for automatic lease operation. 


EXCLUSIVE PATENT (Pat. No. 2,818,738) 
Long time dependability in operation 
. .. Plus economy .. . is assured by 
these two design features (1) A pat- 
ented Snap Acting Liquid Level Con- 
troller that’s exclusive with Metrol 
and (2) positive valving sequence that 
absolutely prevents the slippage of 
unmetered liquid. 


WRITE OR CALL US TODAY for technical 
information. Get proof of the savings 
possible with Metrol METERING 
SEPARATORS. Let us know your 
problems and we'll develop a specific 
recommendation for you that’s Metrol 
engineered to save you money. 


® Trade Mark Registered U. S. Patent Office 
A METROL UNIT 


*DUMP VOLUMES 
1/4, bbl. to 30 bbls. 

* WORKING PRESSURES 
125 to 2400 psi 


MELROSE 5-1226 @ 4843 YALE STREET 


HOUSTON 18, TEXAS 
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Schlumberger Well Surveying Corporation 
has announced the promotion of a new 
location manager and reassignment of foyr 
engineers. J. D. Cummingham, formerly 
sales engineer at Venice, La., has been 
promoted to location manager at Donald. 
sonville, La. L. S. Kersey, formerly field 
engineer, Lake Charles, La., has been pro- 
moted to sales engineer at Lafayette; J, E, 
Davis is now sales engineer at Venice: O. 
T. Maxwell is now serving as sales engi- 
neer at Kermit, Texas; R. H. Neustaedter 
has been named sales engineer at Tyler, 
Texas. 





D. W. Patrick G. E, Lourie 


Pittsburgh Pipe and Coupling Co., has 
appointed Dale W. Patrick sales manager. 
George E. Lourie has been made inter- 
plant administrator, responsible for coordi- 
nating activities of the main plant, the 
Anvil Products subsidiary, and _ affiliate, 
Canadian Coupling and Fittings, Ltd., 
Simcoe, Ont. 


The branch of. the Wakefield Group of 
Companies in New Zealand, which previ- 
ously operated under the jurisdiction of 
the Group’s Australian organization, has 
now assumed full Branch status with di- 
rect responsibilities to headquarters in 
London. General Manager of the branch 


is R. F. Smillie. 


Bob L. Smiley has been appointed sales 
engineer for the Northern Division of 
Engineered Oil Tools, Inc. Smiley will rep- 
resent the company in North Texas, the 
Panhandle, Oklahoma, Kansas and Can- 
ada. 


Continental-Emsco Company has appointed 
W. D. Crowell to the 
position of assistant 
treasurer. Crowell 
joined Continental- 
Emsco in 1948 and 
has served as division 
credit manager and 
assistant credit man- 
ager as well as in 
other capacities. He 
will office in the com- 
pany’s new world 
headquarters building 
in Dallas. 





W. D. Crowell 


Controls Division of Black, Sivalls & Bry- 
son, Inc., has announced the appointment 
of Jack Kohl as manager of the Western 
Sales Region. Kohl will headquarter in 
Los Angeles. 


U. S. Industries, Inc., has announced that 
R. D. O’Brien has been advanced to the 
post of group executive for the two petro- 
leum equipment divisions of U. S. Indus- 
tries, Inc. 
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NEW Wichita-Smith Tank Agitator makes Y : “I -VIF7 - 
. . . « a e 
pipeline oil out of your tank bottoms and = ; 
saves you money! q/|* , f/ 
This new tank agitator blends *basic sediment | ° die 
and chemicals quickly and thoroughly .. . settles | 
rie water and results in up grading oil. The Wichita 
Propeller Unit is easily welded into position in oe 
Re lower half of manhole plate. One Wichita - Pa 
eae Power Unit can service any number of tanks. > 
ordi- Often eliminates high priced heaters and 


., the treaters. Contact your local supply store or... 


Write today for details! 


WICHITA ENGINEERING CO. 


3300 Arthur Street 
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Ltd., 
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Wichita Falls, Texas 








BUT Oil Gaging Needs 





with 







“| Clean PIPELINES 


“s | Reclaim TANK BOTTOMS | 


an exclusive 


» | PARAFFIN TREATING CHEMICAL 


BRAKESOL holds paraffin in suspension! Inject it into gather- 
ing lines and BRAKESOL keeps them free of paraffin. 
BRAKESOL reclaims tank bottoms without taking tanks out 
He of service! BRAKESOL chemically dissolves paraffin and puts 
m- it back in solution into the oil. Cost is nominal compared to 


Precision Equipment 
from W. H. Curtin & Co. 





Complete stocks of Petroleum 
| Gaging Equipment meeting all API 
® and ASTM specifications are main- 
tained for immediate delivery by W. 
H. Curtin & Co. Curtin oil testing 
centrifuges and tubes, thermometers 
and hydrometers, as well as all other 
gaging equipment, are of the finest 
quality and constructed for a long 
lifetime of use in field or laboratory. 
Replacement parts are readily avail- 
able for all equipment. On your next 
order, specify the high quality gaging 
equipment you can rely on from 


W. H. Curtin & Co. 


Write or call for your FREE copy 
of Curtin’s 24-page illustrated catalog 





Id savings. 
ng BRAKESOL is safe to handle and will not harm your equip- G-56 Petroleum Gaging Equipment. 
ment. Let BRAKESOL eliminate your paraffin problems NOW! 
FOR SERVICE . . . Contact your Supply Store or 
y- nearby BrakeSol Treating Engineer. 
nt 
mn 
in 
W.H.LURTIN & CO. 
it DOMESTIC PETROLEUM TESTING EQUIPMENT 
le EXPORT® WOUSTOM- DALLAS - EW ORLEANS - JACKSONVILLE 
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A. Rex Watkinson, Jr., has disposed of his 
nterest in Crescent Oil Well Supply Com- 
pany, which he served as president, to 
join Lucey Products Corporation, as spe- 
cial sales representative 


Richard A. Gentry, Gulf Coast Division 
manager for Continental-Emsco Co. since 
1954, has purchased an interest in the 
Gott Manufacturing Company, and as- 
sumed duties with the firm 


American Iron & Machine Works Com- 
pany has announced two promotions. Has- 
kell (Inky) Wotkyns has been appointed 
division manager and will cover the East 
Texas, Texas Gulf Coast, Louisiana, Calli- 
fornia and Mexico areas. He will have 
offices in Houston. Guy Tucker has been 
appointed division manager for the Rocky 
Mountain and Canadian area. He will 
continue to headquarter in Denver. 





J. S. Taylor 


Wayne Lutke 


James S. Taylor and Wayne Lutke have 
been named to new posts in the oil and 
gas equipment sales operations of Graver 
Tank & Mfg. Co., a Division of Union 
Tank Car Company. Taylor has become 








If you’ve a contract to drill for oil 
CONSULT 


REALL of ENGLAND 


The finest name in the oil world 
for mobile camp equipment 


REALL EXPERTS KNOW YOUR PROBLEMS 
and will help you to solve them 
ECONOMICALLY and EFFICIENTLY 


Reall Units are entirely all-metal. Their length 


ranges from 15’ to 35’ in multiples of 5’; their 


width is either 8’ or 10’. They are supplied skid- 


mounted; semi-trailer-mounted, with two or 


four wheels, or with four wheels close-coupled. 





REALL COACHBUILDERS LIMITED 


Head Office & Works : 470-474 Bath Road, Cippenham, Slough, Bucks. 
Tel: BURNHAM (BUCKS) 1151 & 1152 
Cablegrams: REALL, SLOUGH 
Export Sales Office : 197 High Street, Kensington, London, W8 
Tel : WESTERN 0720 & 9933 
Cablegrams : REALLEX LONDON 
Inland Telegrams : REALLEX LONDON W8 
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sales engineer for oil and gas equipment, 
operating in Tulsa. Lutke has been named 
district manager for sales of oil and gas 
equipment operating in Midland, Texas, 


General Motors Electro-Motive Division 
has announced a series of organizational 
changes. William H. Harvey promoted to 
the newly created position of director of 
production. B. B. Brownell to the newly 
created post of director of research and 
engineering. Thomas B. Dilworth succeeds 
Brownell as chief engineer. 


United Geophysical Corporation, Pasa- 
dena, Calif., has announced the transfer 
of S. O. Patterson to the Gulf Coast-Mid- 
Continent area including West Texeas as 
area manager replacing J. D. Rookus, 
president area manager in Houston 
Rookus has been transferred to United 
Testing Laboratories in California. 


Mid-Continent Supply Co. has announced 
the addition of three Delta Tank specialists 
to their West Texas and New Mexico Di- 
vision. George W. Williams has joined Mid- 
Continent at Midland, Texas, as regional 
sales engineer; James A. Kepley has joined 
the company as division sales engineer in 
the West Texas and New Mexico Division; 
and Ralph F. Kemp, Jr., is the new sales 
representative in Hobbs, N. M. 


Franks Division, Cabot Shops, Inc., has 
announced a reorganization of its sales di- 


vision. Ken Lamer has been appointed 
district manager of the West Texas New 
Mexico area. Jeff Gray, formerly at 


Farmington, N. M., will move to Odessa, 
Texas, and serve the Permian Basin. Hill- 
mar Heinritz will continue as sales repre- 
sentative with headquarters in Odessa. 


Kirk Usher has been appointed manager of 
Tubular Products Sales, for the Aluminum 
Company of America. He will headquarter 
in Pittsburgh and is responsible for the sale 
of extruded and drawn pipe and tubing. 


L. Glenn Rader has been appointed vice 
president and special sales representative 
for Maloney-Crawford Tank and Manv- 
facturing Company, for the New Orleans 
area. 


General Electric has announced the addi- 
tion of two specialists in the Marketing 
Research, Product and Sales Planning 
Component of the Marketing section in 
the company’s Gas Turbine Department. 


Charles R. Dygery has been named spe- 
cialist-product planning, and Kent L. 
Lewis was named specialist-advertising and 
sales promotion. 


Don Ahrens, has been appointed general 
sales manager of Childers Manufacturing 
Co., Houston. 


Walworth Company has announced the 
appointment of Robert F. Snowden as a 
sales representative in the company’s Gulf 
Division. 


Joe McGraw, Jr., has been appointed divi- 
sion manager for the Rocky Mountain area 
of Security Engineering Division, one of 
the Dresser Industries. 


Aero Service Corporation has announced 
the election of George Strawbridge to its 
Board of Directors. Virgil Kauffman con- 
tinues as Aero’s president and operating 
head, while Strawbridge will be assistant 
to the president. 
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Security Engineering Division, Dresser In- 
dustries, has appointed W. C. (Dub) Gray 
as its Gulf Coast Division manager. Prior 
appointment, Gray had been 
Sales coordinator. 


to his new 
Security's Distributor 


William L. Peterson has been appointed 
manager of the Philadelphia branch of 
White Truck Division of The White Motor 
Company. 


Carra L. Lane has been appointed man- 

ger of plant operations for the Chicago 
Pneumatic Tool Company. All manufac- 
turing and engineering operations in the 
company’s domestic plants at Utica, N, Y., 
Franklin, Penn., and Fort Worth will be 
under his jurisdiction. 


Ellis D. Verink, Jr., has been named man- 
ager of chemical and petroleum industry 
aluminum sales for Aluminum Company of 
America. He will move to company offices 
in Pittsburgh. 








WORLD’ > 
LIGHTEST- 
STRONGEST 
PORTABLE 
HOUSING 
UNITS 






Using new and exclusive 
construction methods, with 
Stryofoam® insulation, 


specific needs. 


CUSTOM CAMP » 


Custom Camp provides safer, 
comfortable housing regardless of climate. Quickly and easily 
erected or taken down, Custom Camp Units cost but one- 
eighth the shipping rate of erected housing. More rugged con- 
struction assures longer life for your housing investment. 
Write for data on complete camp facilities built to your 


Cuilom 


Ernest A. Sticha has been named chief re- 
search metallurgist by Edward Valves, 
Inc., subsidiary of Rockwell Manufactur- 
ing Company. 

The Colorado Fuel and Iron Corporation 
has appointed Kingdon B. Dietz as New 
York District sales manager. 

Reed Roller Bit Company has announced 
the recent appointment of A. J. Organ, 
formerly of Maracaibo, Venzuela, as spe- 
cial representative in Bogota, Colombia. 


B. H. Milner has been appointed store 
manager for Jones & Laughlin Supply 
Division at Alice, Texas. Milner had been 
employed as storeman at J&L’s Luling, 
Texas, store. 

U.S. Steel’s Oil Well Supply Division has 
announced the appointment of L. D. Kin- 
man as city representative in Houston. 
Kinman was located at Corpus Christi, 
Texas, prior to his present appointment. 








8’ x 10’ Model 


$995 00° 


FOB HOUSTON 
Weight: 798 Ibs. 
Shipping Size: 8’ x 10’ x 1’ 








more 
























* Prices subject to change 
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P. O. BOX 9356 HOUSTON 11, TEXAS 


SOLD THROUGH YOUR SUPPLY STORE 









8’ x 16’ Model 


$1595 


Weight: 1010 Ibs. 






Shipping Size: 8’ x 16’ x 1’ 
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$250,000 Expansion Program 
Launched By Oil Center Tool 


Oil Center Tool Company has launched 
a quarter-million-dollar expansion program 
which includes a new research and devel. 
opment laboratory, added manufacturing 
areas, and new machine tools and an addi- 
tion of engineering personnel, 

The Houston plant expansion includes 
1 40-by-60-foot research and development 
laboratory, a 50-by-75-foot assembly and 
painting structure, in addition to smaller 
additions for metal plating and other pur- 
poses. 

Already this year, O-C-T has purchased 
and installed a $60,000 turret lathe, an 
automatic vertical band saw and automatic 
painting equipment. On order is an auto- 
matic horizontal milling machine which 
will be used in the production of Unitrees, 
the new look in Christmas trees. For re- 
search and development purposes, the com- 
pany has already added seven engineers 
this year. 


Parkersburg Rig & Reel Co. 


Announce New Executive Offices 
Establishment of the operating portion 
of the company’s executive offices in Hous- 
ton has been announced by The Parkers- 
burg Rig & Reel Company. The new 
offices are located on Richmond Avenue. 
Craig M. Rowley, executive vice presi- 
dent and general manager, spearheaded 
the move to Houston along with J. W. 
Robbins, vice president and general sales 
manager, and Fred King, manager of 
Manufacturing of Oil Country Products. 
Other departments of the company are 
under study for possible future relocation. 


Cummins Engine Company 
Announces New Organization 

A new service organization to strengthen 
Cummins Diesel service throughout the 
free world has been announced. A staff of 
service representatives has been named to 
provide technical training, support Cum- 
mins dealers and instruct owners and oper- 
ators on the uses of servicing of Cummins 
Engines. 

Under the new 
Cummins service 
located in Mexico City, 


announced plan, new 
representatives will be 
Mexico; Havana, 


Cuba: Sao Paulo, Brazil; Buenos Aires, 
Argentina; Zurich, Switzerland; Lisbon, 
Portugal; Johannesburg, South Africa; 


Beirut, Lebanon; Singapore, and Sidney, 


Australia. 


Garrett Oil Tools Appoints 
Three New Sales Agents 

Garrett Oil Tools, Division of U. S. 
Industries, Inc., has announced the ap- 
pointment ‘of three new agents to handle 
sales of Garrett equipment in parts of 
Europe, Africa and the Middle East. 

Representative Forniture Petrolifere, 
R.F.P., Milan, Italy, will handle Garrett 
equipment in Italy and the Italian Islands, 
Libya and Egypt. Societe D’Etudes Petro- 
lieres, France, is the new Garrett agent in 
France, French West Africa, Madagascar, 
Algeria, Morocco and Tunisia. Sales in 
Turkey, Kuwait, Iran, Persian Gulf and 
Saudi Arabia, will be handled by Ismail 
Tiner, Ankara, Turkey. 


Baash-Ross to Distribute 
Derrick String-A-Lite 

Baash-Ross Division of Joy Manufactur- 
ing Company has been named domestic 
distributor for Derrick-String-a-lite assem- 
blies for masts and derricks. Manufacturing 
will continue to be done by the Electrical 
Products Division of Joy Manufacturing 
Company in St. Louis, Mo. 
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NEW BOOKS 





IGNEOUS AND METAMORPHIC 
ROCKS OF PART OF SEQUOIA 
AND KINGS CANYON NATIONAL 
PARKS, CALIFORNIA, Department of 
National Resources, Division of Mines, 
State of California, San Francisco, 
Donald C. Ross, $75. 

The area described in this report in- 
cludes about 150 square miles on the west 
slope of the Sierra Nevada in Tulare 
County, Calif. Also included are maps, 
photos, tables and figures. As an added 
feature, there is a geologic map of 
California Alturas Sheet, $1.50. 


APPLIED PETROLEUM RESERVOIR 
ENGINEERING, Prentice-Hall, Inc., 
New York, B. C. Craft and Murray F. 
Hawkins, Jr., $12. 

This up-to-date and seemingly authori- 
tative book makes a significant contri- 
bution to this fast growing field of 
knowledge which now constitutes a well 
defined, highly technical branch of petro- 
leum engineering. 

Among the outstanding features in- 
cluded are the extensive sets of problems 
with answers, the clarity of presentation 
and the use of case histories from signifi- 
cant literature in the field. Also, attention 
is paid to units and numerical values and 
numerous examples used to illustrate and 
clarify topics covered 

It is a practical guide for calculating 
reservoir contents and recoveries with 
modern techniques for the analysis and 
prediction of recovery performance under 
a variety of production methods. 


INVESTMENTS IN PRODUCING OIL 
ROYALTIES, Walter S. Sauchs & Co., 
Inc., Philadelphia, Carl S. Webber, 
M.A. and Walter S. Sauchs, Jr. B.A. 
This book has two purposes: to acquaint 

readers with an investment field that is 
relatively unknown, and to give them the 
analytical tools with which they may de- 
termine the value of specific oil royalty 
investments and their part in the compo- 
sition of an investment portfolio. 

It is hoped that this book, which for 
the first time brings together descriptive 
and analytical information bearing on in- 
vestment in producing oil royalties, and 
will be a helpful guide to all interested 
in this field. 


THE GREATEST GAMBLERS, McGraw- 
Hill Book Company, New York, Ruth 
Sheldon Knowles, $6. 

The Greatest Gamblers is the story of 
the remarkable oil men and the vast in- 
dustry they have created—from its simple 
beginnings 100 years ago at Titusville, Pa., 
to the big-business oil operations of today. 

Included in this are the wildcatters, the 
prospectors, the scientists, the hunch play- 
ers. It is also the story of a prospectors’ 
rush that has become an organized in- 
dustry and is a lively and authoritative 
account of what is probably the most fas- 
Cinating and adventurous business of all. 
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SYMPOSIUM ON EDWARDS LIME- 
STONE IN CENTRAL TEXAS, Bureau 
of Economic Geology, The University of 
Texas, Austin, F. E. Lozo, H. F. Nel- 
son, Keith Young, O. B. Shelburne and 
J. R. Sandidge, $5.00. 

Contains five papers prepared for use 
in connection with AAPG field excursion 
of March 13-14, 1959. Also includes pic- 
tures with explanatory description and 23 
text figures. 


INDEX OF OIL-SHALE AND SHALE- 
OIL PATENTS: 1946-56, A Supple- 
ment to Bulletins 467 and 468, US. 
Government Printing Office, Washing- 
ton, D.C., Simon Klosky, 60 cents. 
United States Patents: This bulletin 

contains nearly 300 U.S. patents that re- 
late to retorting (and distilling under- 
ground), refining and utilization of oil 
shale and its products. The patents are 
arranged in numerical order, and an al- 
phabetical list of inventors and assignees 
follows them. 


INDEX OF OIL-SHALE AND SHALE- 
OIL PATENTS: 1946-56, A Supple- 
ment to Bulletins 467 and 468, U.S. 
Government Printing Office, Washing- 
ton, D.C., Simon Klosky, 40 cents. 
United Kingdom Patents: This part of 

Bulletin 574 contains 180 United King- 
dom patents that relate to retorting (and 
distilling underground), refining and utili- 
zation of oil shale and its products. The 
patents are arranged numerically by coun- 
try, and an alphabetical list of inventors 
and assignees follows them. 


TWENTY-NINTH ANNUAL RESUME 
ROCKY MOUNTAIN OIL & GAS 
OPERATIONS FOR 1958, Petroleum 
Information, P. O. Box 2612, Denver, 
Colo., $10. 

Petroleum Information’s Annual Re- 
sume is the twenty-eighth published by 
the firm. The unique publication, which 
includes more than 100 pages of detailed 
statistical data on 1958 operations in the 
Rockies, as well as a 117-page narrative 
summary of regional activity, is available 
from Petroleum Information’s offices and 
sales agents in Denver, Casper, Wyo., 
Billings, Mont., Durango, Colo., and Bis- 
marck, N.D. 


CLEAN OUT 
CHOKING SAND 


Excessive sand and sediment 
holds back your oil. For fast, 
easy clean out with fewer 
round trips and less down- 
time, use world famous Miller 
Sand Pumps. 


SAND PUMP SIZES 


0.D.—24, 3, 3%, 4%, 5, 5%, 7 in. 
Lengths—20, 25, 30 ft. 


Composite Catalog, Page 3400 
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ANNES 
Miller Sand Pump Co. 


General Offices, Box 4516 
Oklahoma City 9, Okla 
EXPORT OFFICES 


30 Rockefeller Piaza 
NEW YORK CITY 20, N. Y. 
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ACKNOWLEDGMENT 

The article “New Developments 
in High Temperature Drilling Flu- 
ids’ which appeared in the October 
issue of WorLp O11 was a condensed 
presentation of the paper “The De- 
velopment and Testing of a High 
Temperature Oil Well Drilling 
Fluid.” This paper was delivered at 
the ASME convention in Houston, 
Sept. 23-25, 1959. 




















SEALING 
COMPOUNDS 


Heat and vibration- 
proof, non-solvent, 
will not shrink, crack 
or crumble. Makes all 
assemblies leak-proof 
and pressure-tight. 
Prevents rust, cor- BASIC 
rosion, joint seizure. BLENDS 


LIQUID WRENCH ° 


The super-penetrating 
rust solvent 


LOOSENS 


rusted bolts, nuts, 
screws, ‘frozen’ parts 
Liquid Wrench works 
fast ...yet is absolutely 
‘ safe for all metals and 

a alloys. 












a ue 


At Industrial, Automotive, 
Hardware, Plumbing Jobbers 


RADIATOR SPECIALTY CO. 


fa TO Le 
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FOR 
EXPANDING 
SECTION MILLS 
AND HOLE OPENERS 


LOCKOMATIC 


...is unequalled in safety, 
performance, and economy. 


There are a dozen reasons. 
The positive lock is made up directly 
to the drill string—a mechanical guar- 
antee tool will retract and come out 
of hole without delay or danger. 


© SECTION MILL CUTTERS 
e ROLLER CUTTERS 
© DRAG CUTTERS 


ROTARY 


OIL TOOL COMPANY 


serving the industry over 20 years 
8655 WHITAKER AVE., BUENA PARK, CALIF. 
LAmbert 6-4621 © cable ROTOILTOOL 


other service points: 

BAKERSFIELD —FAirview 4-0431 

HOUSTON — FAirfax 3-0854, Cassco Oi! Tools 
LAFAYETTE —CEnter 5-0431, Cassco Oj! Tools 
HOUMA — UPtown 9-2251, Cassco Oil Tools 
MARACAIBO —7-9231, 7-9232, C.A. Std. Directional 
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SQUEAKS from the 
BULLWHEEL 
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“T think it’s simply wonderful the way you oil men 
can squeeze all that oil out of a little dirt.” 








Down the Hall and Then . . . 

“If you’re looking for the manager's 
office,” said the helpful girl at the re- 
ception desk, “just follow the passage 
until you come to a sign reading ‘No 
Admittance.” Then go upstairs until you 
see the sign, ‘Keep Out.’ Follow the cor- 
ridor until you the sign ‘Silence’, 
then just yell.” 


see 


The Range Rider 

A Kansas woman 
city to attend a cattleman’s 
Determined to have something unusual to 


to the 
convention. 


tells of going 


wear, she made a blouse and embroidered 
every cattle brand knew on it 

In the hotel the cattle folks 
stayed, she waited while her husband regis- 
tered, noticing two old cattlemen giving 
her blouse the once-over. Finally one of 
them remarked in a loud “That 
critter sure has changed hands a lot, ain’t 


she ?” 


she 
where 


voice, 
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In Again, Out Again, Finigin 
“How do you expect to get into 
Heaven?” the mother asked her naughty 
little boy 
“Why, I'll just go in and out and keep 
slamming the door until they say, “For 
goodness sakes, come in or stay out! Then 


I'll go in.” 


I Like Frog Legs, Too, But— 

A biology professor was unwrapping 4 
parcel before his class. He explained to his 
students that it was a fine specimen of a 
dissected frog. 

Upon disclosing two sandwiches, a hard- 
boiled egg and a banana, he was non- 
plussed and muttered: “But surely I ate 
my lunch.” 


One in Every Crowd 

Every baseball team could use a man 
who plays every position superbly, never 
makes an error... but there’s no way to 
make him lay down his hot dog and come 
down out of the grandstand. 
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HY M-3 BULLET/GUNS 
} 


2 


DO A BETTER PERFORATING JOB 


i 
f 
¢ 


7 


‘UNIFORM 


f 


FIRING 
ALL SHOTS 


AT ONE TIME... 


e HOUSTON «¢ EDMONTON Cable Address: MACTOOL 


WORLD OIL 


Deep, evenly spaced perfora- 
tions that uniformly cover the 
productive zone — assure you 
of the most effective perforat- 
ing job —and that’s what you 
get when you shoot for pro- 
duction with McCullough M-3 
Bullet Guns. 

An M-3 Gun fires all shots 
at one time while the gun is 
motionless in the casing. Thus, 
perforations are the exact pat- 
tern of the chambers in the 
gun—in any shot density 
desired. 

Combine McCullough’s pre- 
cise depth measurements 
with deep, evenly spaced per- 
forations covering the entire 
pay zone and you get maxi- 
mum drainage from formation 
to well bore—best possible 
production. 


prevents bunching of shots in 
one small area in pay zone, giving 
insufficient coverage — prevents 
scattering of shots over a wide area, 
possibly missing the pay zone en- 
tirely. Sample A (actual photo of 
pipe recovered from well) shows 
the erratic shot pattern produced by 
a gun firing one shot at a time. As 
each shot is fired the upward thrust 
of released gases causes the gun to 


dance up and down. 


<sampelea 


SAMPLE B —> 


CHALK MARKS 
SHOW POSITION OF 
PERFORATIONS 
NOT VISIBLE IN 
PHOTOGRAPHS 


Ls 
5 


eliminates the danger of possi- 
ble pipe damage or failure. Too 
many perforations in one spot or in 
a coupling can cause pipe to part 
if it is in severe tension. Sample B 
is an actual example of six shots per 
foot fired by an M-3 Bullet Gun. 
Note the uniformity of shot pattern 
— no danger here of seriously weak- 
ening your casing, and you get the 
most productive perforating job 
possible. 
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What Bull in What China Closet? 


The visitor was standing by watching 
the farmer milk a cow. Suddenly a byl 
charged toward them, but stopped sud. 
denly just short of the farmer. The visitor 
dashed for cover but the farmer went op 
milking undisturbed. 

*‘“Aren’t you scared ?”’ the visitor gasped, 

“No,” the the farmer replied, “this cow 
happens to be the bull’s mother-in-law.” 


| Lucky, Lucky Herman 

Two women who had not seen each 
other for a long time met on the street 
one day. 

“Why, Mary,” said one of them. “T see 
you got your new fur coat after all. | 
remember that you said your husband 
couldn’t afford to buy one.” 








. . - . ° 
KINZBACH... Sensitive, Positive, Easily “So I did,” replied the other, “belli 
had a stroke of luck. My husband fell and 
4 e . . 
A d i uste d p ressure be ce | te f be rote ct ion broke his leg, and the insurance company 
paid him $400.” 
Operate rig circulation systems for maximum effectiveness —in complete G 
’ entlemen Farmers 
safety — with Kinzbach Model 112 Mud Pump Relief Valves installed. You cai aie hae : 

: ; If a farmer raises 5,000 bushels of 
are assured instantaneous relief at set pressure with quick, automatic reset to potatoes and has to sell them at a dollar 
maintain flow and pressure in partially blocked systems. When system is per bushel below parity, what does that 
completely blocked, Kinzbach Pressure Relief Valves give full bypass for mean to him? " 

“A new Buick. 
safety to pumps and other equipment. 

Kinzbach Model 112 Pressure Relief Valve pressure range from 500 psi Marriage 
to 16,500 psi safely meets all drilling requirements including cementing and After a few years of marriage, the young 
fracturing jobs. Available in 2’’ and 3” sizes. Write for complete catalog or husband began to spend many evenings out 

. ith “the ‘s.’ One night his conscience 

. . alos. with “the boys.” One ni is CO} 

see your Composite Catalog bothered him so he called his wife from 


his office. 
“Hello, darling,’ he said. “Slip on your 


eee 
| nq]. 7 4:7." ds KINZBACH TOOL CO., INC. party clothes and meet me downtown. 


We'll have dinner in some quiet place and 


TOOL 
co P. O. Box 277 & HOUSTON, TEXAS then we'll see a show. How about it?” 
ioe “I'd be delighted to meet you, Henry,” 
EXPORT: 74 TRINITY PLACE, NEW YORK, N. Y. she replied. ““But why not come out to the 


house and get me? There’s nobody home.” 
Now hubbie spends every night at home. 
His name is Sam. 









Jealousy 

Every evening when he came home from 
work his wife went over his clothes with 
near-microscopic inspection. Smallest hair 
on his coat would lead to a frightful scene. 

One night she found nothing, absolutely 
nothing, on his coat. She burst out in tor- 
rents of tears and sobbed: “Even bald 


women, now!” 





Get the } 
Patines 





No Resemblance 

A wolf, lounging in a hotel lobby perked 
up when an attractive young lady passed 
by. When his standard “How-de-do?” 
brought nothing more than a frigid glance, 
he sarcasmed, “Pardon me, I thought you 
were my mother.” 

“TIT couldn’t be,’ she said. “I’m mar- 
ried.” 





SECONDARY RECOVERY 


Since 1922 


@OLEUM ENG yy 
i “ta; 
One of the largest Oil-credit files in the nation 


( CABLE & STEPHENS ) 


and one of the oldest, most experienced Oil-banking 
by, a® 
* 


departments in the world just {e 
Mita rac, 1 





RESERVOIR ENGINEERING 
Water Flooding Gas Repressuring 
EVALUATION CORE ANALYSIS 
SURVEYS ECONOMICS 
Cost Estimates, Design, Installation 

4 FIELD SUPERVISION 
Phone 723-2167 


Think... 


FIRST NATIONAL BANK AND TRUST COMPANY 
SINCE 1895 








MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION 
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Du Pont announces new “Qualex”... 


...a highly refined grade of CMC to 
solve special drilling mud problems 


New Du Pont “Qualex” is over 99.5% 
pure. 

This highly refined grade of CMC is 
now available to help you solve those 
special drilling mud problems that de- 
mand the very highest in purity. It will 
give you maximum effectiveness in con- 
trolling mud viscosity and fluid loss in 
the hole. 

And to help you further improve 
drilling efficiency, ““Qualex” is available 
in two viscosity types: 

High Viscosity ‘“‘Qualex”’ promotes faster 
drilling rates by minimizing the quan- 
tity of clay solids required to maintain 
the desired mud viscosity. 

low Viscosity ‘“‘Qualex” gives maximum 
reduction in fluid loss with a minimum 
effect on viscosity as required in heav- 
ily weighted mud systems. 

Du Pont’s complete line of CMC 
types and grades is your answer to 
widely varied mud problems. 


NOVEMBER 1959 


WORLD OIL 


FOR MAXIMUM PURITY 

Du Pont “Qualex” grade CMC— 
High Viscosity 
grade CMC— 
Low Viscosity 

Your mud dealer can give you im- 
mediate delivery of either the “Qualex” 
refined grade or ““DM” technical grade 
of Du Pont CMC. Call him, or get in 
touch with DuPent, Explosives De- 
partment, 6539 Nemours Building, 
Wilmington 98, Delaware. 


Du Pont “Qualex” 


Branch Offices 
3202 Weslayan St. 
Houston 27, Texas 
Phone: MOhawk 7-9197 


2930 East 44th Street 


Los Angeles 58, California 
Phone: LUdlow 2-6464 


Warehouse 
WTR Oil Tool and Supply Co. 
Farmington, New Mexico 


For more data on advertised products, use Readers’ Service Cards, last page. 
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Better Things for Better Living 
... through Chemistry 
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Love of Life 


Did you hear about the man 87 years 
of age who married a 19 year old gir}? 
He died of a new disease called Ectasy, It 
took them three days to wipe the smile 
off his face 


‘Where’s Charley?’ 


A woman went into a cemetery man- 
ager’s office: “I can’t find my husband’s 
grave. I know he’s buried here.” 

“What's the name?” asked the manager. 

“Charley Jackson,” she replied. 

Referring to his card index, the man- 
ager said, “Madam, we have no Charles 
Jackson. We have an Elizabeth Jackson.” 

“That’s him,” she said. “Everything’s 
in my name.” 


Oh!, For Those Cavemen Days 

The teacher asked her class for the dif- 
ference between a primitive man and his 
modern counterpart. 

“That's easy,” returned the star pupil, 
“when his wife talks too much the modern 
man goes to his club, the primitive man 
just reached for it.” 


Semantics 

A group of student nurses, creeping back 
to the hospital one night, met three in- 
ternes at the gate. 

“Shh,” said a nurse, “we've been out 
after hours.” 

“Shh,” said an interne, “we're going out 
after ours.” 


. Future Business Man 
-_ a 


The little boy dashed in and informed 
a his mother breathlessly that he’d just sold 


their mongrel for $50,000. 
\ y, “For cash?” inquire ‘d his mother. 
\ 4 “Well, almost,’ was the reply. “I 
e a aa at swapped him for five $10,000 kittens. 


BUT AFIA SNUFFS OUT THE LOSS! Information Please 


Letter to a correspondence column 
An American plant is destroyed; production and earnings nye Pil ang Mieifescn cige Mgnt 
. Q . 2 “10K the other morning. My mother 
stop. But there is no loss to the Chicago company who owned it. oi;eets, Did I do wrong? ’ 
The plant will be rebuilt, key men will continue to be lhe answer was: “Try and remember.” 


paid and profits will not be interrupted. Houdini Would Know 


For AFIA planned the insurance protection right here in the SEER ea 
U.S.A.—carefully fitted it to the needs of the business with the car keys after he locks it 
and to the laws and conditions abroad. 


That’s AFIA’s business, protecting the interests of American 





Caught Cat-Whipping 


“Heard you were moving a piano so I 


firms in all parts of the world and rendering service came over to help.” ; 
locally where the risks are located. Why not have your en Ss ae 
agent or broker talk over your overseas protection problems “Nope. hitched pg 
with AFIA specialists? They can make sure your business drug it up. 


“You mean your cat hauled that piano 
up two flights of stairs? How could a cat 
pull a heavy piano?” 


“Used a whip.” 
If My Figures Are Correct 
A drunk was sitting at a bar busily 
A A scribbling figures on some paper. The bar- 
tender was curious and asked what he was 
doing. 


overseas has maximum security. 






















AMERICAN FOREIGN INSURANCE ASSOCIATION ar eee Se 
161 William Street « New York 38, New York she’sh losing four pounds a week. She did 
CHICAGO OFFICE . . Insurance Exchange Building, 175 West Jackson Blvd., Chicago 4, Illinois weigh 168, and if my figures are correct, 
DALLAS OFFICE... 2 osu, ss 400 Vaughn Building, 1712 Commerce Street, Dallas 1, Texas I'll be rid of her comple tely in 14 months.’ 
LOS ANGELES OFFICE. ..... 2... 65 3277 Wilshire Boulevard, Los Angeles 5, California 
SAN FRANCISCO OFFICE. . Russ Building, 235 Montgomery Street, San Francisco 4, California Right Shoulder Arms! ! 
WASHINGTON OFFICE. ... Woodward Building, 733 15th Sereer N. W., Washington 3; Dc Set.: “What's the first thing vou do w hen 
cleaning your rifle? 
An association of leading American capital stock fire, marine, casualty and Private: “Look at the number.” 
surety insurance companies providing insurance protection in foreign lands Sgt.: “What in blazes for a 
Private: ‘“‘To make sure it’s my gun. 
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“We hought 
4 pair because... 


In his own words, Ray Christian of Christian, Inc. 
and Christian Well Service Co., Ltd. said, 

“T was not under pressure to buy any certain 
make and — with today’s competition the way it 
is — I had to have the best and most mobile 
drilling and servicing equipment available... 

to meet competition and still make a normal 
profit! So — we bought TWO Cardwell KM250s!” 


a , heated 7 ww, ¥ 


a 
\ J 


Cardwell Model KM250 is equipped with every 
profit-making advantage possible — high 
mobility ...40 to 45 miles per hour on the 
highway ... quick rig-up and down... 

and PLENTY OF POWER! 

The KM250 is designed for servicing and 
workover in the 12,000 to 15,000 foot range with 
214-inch tubing — and has emerged as-one 

of the FASTEST, most mobile drilling rigs 

for profitable drilling under today’s footage 
prices, in‘the 5,000 - 6,000 foot range... 

and for slim hole drilling at even greater depths. 


Only the Cardwell KM250 can offer you 
all these pace-setting features! 





MANUFACTURING COMPANY 






































RATES: Regular Classified (undisplayed) set in 


charge $4. Blind box address in our care counts six words. 
larger type with 
Ten percent discount for two or more insertions of same copy in consecutive issues. 
ads payable in advance. Send copy and checks to: 


Display Classified ads, set in 


suitably 


this size 


type: 20 cents per word. Minimum 
Replies forwarded without charge. 
$13. per column inch, 
All classified 
Trading Post Classified Section, World Oil. 


ruled border, 50 







































































P. O. Box 2608, Houston, Texas. 
FOR SALE SITUATIONS WANTED 
#100 Miles 10%”. 307 Wall Pipe. Used, in 
ee Sane. Immediate delivery. Plain Former drilling contractor and oil producer 
en achine cleaned, coated. Central Ohio th is i ; 
Pipe Co., P. O. Box 5412. Shepherd sta. ~ omg td —_ = y- ae ya ws 
Columbus. Ohio 3 Phone C.1..36527 making contact with an individual, group 
or company to manage and supervise their 
Smee Guus GAR tiebecs te: aoe oil and gas operations, domestic or foreign. 
10 to 16’—$65.00. 3x12 10 to 16 $70.00, Can Location immatericl. R. Makin, Box 1628, 
tn & O6. Deus af Giese seer anders Petroleum Building, Hobbs, New Mexico. 
Gaiennie Lumber, Shreveport, Louisiana 
® BARGAIN PRICES on Army surplus parts 
for Failing 314 aa Star 71 rransmissions HELP WANTED 
Rotary hose, V belt rope sockets, boilers, 
pump liners and bearing. Truck chains 7:50 x 
20 dual wt. 100 Ibs. $10.00 pair, Quantity dis 
count. W B Reed Fredericktown, Ohio SALESMAN WANTED 
Well-established successful firm has open- 
ing in an expanding sales department for 
young man looking for an opportunity in 
HANNIFIN HYDRAULIC sales gy Must be college graduate, not 
over 33, in good health, ambitious and not 
CYLINDERS—NEW afraid of work. Oil industry experience de- 
5-8” bore 108” stroke, flange mount sirable. The man we are looking for will be 
1—4” bore 8%” stroke. 2000 PSI. flange trained at home office before moving into 
mean sales work on basis of salary plus commis- 
6 Gama 24° atbeda 000 PSI toub! sion incentive and traveling expenses, Our 
aia. ae < : aouvle own personnel know of this advertisement. 
a” tee O08? ots = Your reply will be confidential and should 
e 3% stroke, 2000 PSI, flange be sufficiently complete to merit contact- 
awe mount ae ing you for an interview. Address Box 
6 rly bore 7 stroke, 2000 PSI, flange 200-W, WORLD OIL, Houston, Texas 
mount 
”“ bore 2%” stroke, 2000 PSI lange 
mount 
b 7” bore 3” stroke 2000 PSI flange PROPERTY 
mount 
COMMERCIAL SHEARING 
CYLINDERS—NEW 
Telescoping, 60” stroke Chrome Plate N TICE 
Sleeves 1% N.P.T 
Will participate with reputable operators in 
GARDNER DENVER drilling proven oil and gas allem, and 
— PUMPS—NEW ~~ — in producing properties. Full 
“a ” t : 
1 o" x 12 ‘ast Steel, Fluid Ends Only ame te 
2—6” x 12” Alloy Iron Mud Pum, DOMINION LEASEHOLDS LTD 
GEOTRONIC 
SURVEY COMPANY PETROLEUM BUILDING 
P oe M 
27230 Princeton, Inkster, Michigan a oe oop 
Telephone LOgan 5-7775 Progressive 
Canadian Independent Oil Company 
Subsidiaries 





BUSINESS SERVICE 








Dominion Leasehold Operators Ltd. 
Dominion Leaseholds Oil Co., Inc. 








® Financial Contacts, Underwriters, Private 





No shopping. Confidential. 
Consultant—817 - 5lst Street, 


Brokers reached 
Send details to 
Brooklyn, N. Y 








SOUTHWEST FLORIST 
Bank of The Southwest Bldg. 
Houston, Texas 
CA 5-6603 


Cable Address: 
SOUFLO, Houston, Texas 








WORLD OIL 
Classified Ads 
Don't Cost, 
They Pay 
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New Company Announced by 
Chicago Bridge & Iron Co. 


Chicago Bridge & Iron Company, Chi- 
cago, has announced formation of a com- 
pany in The Netherlands to erect large 
steel plate structures fabricated in that 


country. The company, headquartered jn 


Rotterdam, is Chicago Bridge (Nether- 
land) N.V. 
The new organization is a subsidiary of 


Chicago Bridge Limited, London, England, 
which is a subsidiary of Chicago Bridge & 


Iron Company. 


J. A. Martino Guest of Honor 
At Metals Industry Dinner 


Joseph A. Martino, of the 
National Lead Co., was the guest of honor 
at a $100 per plate dinner sponsored by 


president 


the non-ferrous metals industry that was 
held October 15, at the Waldorf-Astoria 
Hotel, New York. 


C. R. Cox, president, Kennecott Copper 
Co., served as campaign chairman. The 
dinner was for the benefit of the National 
Conference of Christians and Jews. 

Highlight of the dinner event was the 
presentation of the Brotherhood Award of 
the National Conference to Martino “for 
distinguished service in the field of human 
The presentation was made by 
Strauss, former U.S 
who serves as the 
the conference. 


relations.” 
Admiral 

Secretary 
national co-chairman of 


Lewis L. 
of Commerce, 


Stockholders Re-elect All 
Directors of Sargent Engineering 

Stockholders of Sargent Engineering 
Corporation unanimously re-elected all di- 
rectors of the at the annual 
meeting which was held in August. 

The directors are J. Sargent, chair- 
man and chief executive officer; S. B. Sar- 
and G. L. Sargent, 


company 


gent, president; secre- 


tary-treasurer, 





UIRED BY THE ACT OF AUGUST 
* NDED BY THE ACTS OF MARCH 

JULY 2, 1946 (Title 39, United States 
Code, Section 233) SHOWING THE OWNERSHIP, 
MANAGEMENT, AND CIRCULATION OF WORLD OIL 





published monthly at Houston, Texas, for October, 1959 

1. The names and addresses of the publisher, ‘editor, 
managing editor, and business managers are: Publisher 
Wm. G. Dudley, 4742 Banning, Houston, Texas; Editorial 
Director, Donald E. Kliewer, 7546 El Rancho, Houstot 
Texas; Managing Editor, Wallace Fitzgerald, 5423 Lym 
bar, Houston, Texas; Business Manager, R M. de 
Sombre, 4410 Ingersoll, Houston, Texas 

2. The owner is: The Gulf Publishing ¢ ‘omp ny, Hous 
ton, Texas; June Wooden Bliss, Houston, June 
Wooden Dudley Bliss—Trustee, Houston, Texas Mrs 
Grace C. Carter, Dallas, Texas; Mrs. Margaret D. Cash- 
man, Beaumont, Texas; Drum & Company, c/o_ Trust 
Department, Houston, Texas; P. Stinson Dudley, Abilene 
Texas; Ray L. Dudley. (Deceased), Houston, Texas; Wm 
G. Dudley, Houston, ‘Texas; Wm. V. Gross, Austin 
Texas: Mrs. Carolyn Dodson’ Keeble, Abilene, Texas; Mrs 
Anita S. Lane, Houston, Texas; Charles H. Lane, Hous 
ton, Texas; James William Nelson, Baytown, Texas; Tom 
W. Nelson, Houston, Texas; Mrs. Sallie Windham Ridley, 
Houston, Texas; Walter Gage Sterling—Trustee, Houston, 
Texas; O. R. Waller, Chicago, Illinois 


3. The known bondholders, mortgagees, and other come, 
of tota 


rity holders owning or holding 1 percent or more 
amount of bonds, mortgages, or other securities are 
NONE. 


include, in cases where the 
holder appears upon the books of 
any other fiduciary relation 
yrporation for whom such 


4. Paragraphs 2 and 
stockholder or security 
the company as trustee or in 
the name of the person or c 
trustee is acting; also the statements in the two para 
graphs show the affiant’ s full knowledge and belief as & 
the circumstances and conditions under which stockhold- 
ers and security holders who do not appear upon the 
books of the company as trustees, hold stock and secU 
rities in a capacity other than that of a bona fide owner 

R. M. de SOMBRE 


Business Manager 
Sworn to and subscribed before me this 16th day of 
September, 1959. 
P. J. AUCOIN 
(Seal) Notary Public in and for Harris County, Texas 


(My commission expires June 1, 1961) 
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CONCENTRATION 


Concentration on the needs and requirements of the oil producer—careful, expert attention to 
the demands of modern production financing — these are reasons why Republic is a leading 
oil bank of the South — with the South’s largest Oil Department. How may we serve you? 


REPUBLIC 


OA P i's & Bs 
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AND SURPLU 


OF 


S $100,000,000* LARGEST 


NATIONAL BANK 


DALLAS 


IN THE SOUTH 


MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION 


GA 
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“I've ALWAYS 
preferred 
KING 


SWIVELS” 


King Swivels 32GA and 
536A have been pope- 
lar for many years. 
They have proved to be 
rugged, 
durable, and are in use 
around the world because 
they are ‘‘preferred’’. 
The fact that King Oil 
Tools is the largest mane- 
facturer of lightweight 
swivels is supporting evidence 
of King engineering, service 
efficiency and complete all 
around dependability. 


dependable and 


INDUSTRY RECOGNIZES KING GA 
SWIVELS BY THESE FAMOUS FEATURES: 


@ ALLOY STEELS assure strength 
© PACKING is V- 


with minimum weight. 


e, often called chevron 2. 
eo WASHPIPES are seamless alley tubes, case- ant 


» Eneaseé LUBRICATION for the packi 
MULTIPLE BALL BEARING UNI 
© OIL BATH LUBRICATION for the Bearings. 
© Choice of BAIL OR ELEVATOR SHANK. 

FOR FULL INFORMATION ON ALL KING SWIVELS — SEE 
YOUR NEAREST DISTRIBUTOR — OR WRITE: 


KING O/L TOOLS 


P.O. BOX 15146 + HOUSTON 20, TEXAS - 


provide ample capacity. 


ORchard 3-342! 












For more data on advertised products, use Readers’ Service Cards, last page 


Cut Vapor Losses... 
Increase Profits .. . 





Enardo In-Line Vent Valves 
A positive means of maintaining a predetermined 
pressure in storage tanks. . . used in conjunction 
with Enardo pressure-type hatches. 


Actual Case Histories . 
Operating studies of companies 
which have installed Enardo Vapor 
Control Systems show how quickly 
you can increase profits by cutting 
vapor losses and gravity drop. De- 
tailed information available on re- 
quest. Write for Vapor Control 
Equipment Catalog. 


ENARDO 


Box 1647, Tulsa, Okla. 
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What’s New im 








EQUIPMENT 


and SERVICES 


BOC eeeeeeeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeee Se oe 





Drilling -Production-Exploration 











Rotary Reamer Cutter 


reamer cutter, utiliz- 


A new 


ing tungsten 


rotary 


has 


carbid compacts, 


been introduced for reaming in the 


| 


harder ( ompat ts are 


formations 


hardet 


enables cutter to crush harder rocks. 
Cutter insures full gage hole at the 
reamer, increases bearing life, pro- 
vides “under reaming” of the hole, 


and increases wear resistance of the 


outside of the cuttet Drileo Oll 
Tools, Inc. Supplements data on 
Pages 1577-158 1958-1959 Com- 


posite Catalog 


For more data, circle El on postcard 
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than formation being drilled: 


For more data on advertised products, 





New Tubing Joint 


Increasing use of slim hole drilling 
techniques has led to the introduction 
of a new tubing joint with the smallest 
outside diameter of any threaded and 
coupled 23-inch external upset tub- 
ing. Suitable for with 
average pressures. When both pipe 
the same grade, 


use in wells 
and coupling are 
joint efficiency is nearly 100 percent. 
Jones & Laughlin Steel Corp. Sup- 
plements data on Pages 2773-2792, 


1958-1959 Composite Catalog. 


For more data, circle E2 on postcard 





. . 
Oil Level Switch-Gage 

An oil level switch-gage that gives 
a visible oil level check while the 
equipment is running is now avail- 
able. This sight switch-gvage is com- 


use Readers’ Service Cards, last page 


WORLD OIL 





bined with safety shutdown or with 
an alarm for use on crankcase, pump 
gearcase or oil reservoirs. It is easy to 
install and can be placed on multi- 
cylinder as well as single cylinder en- 
gines with little effort. (Frank W. 
Murphy, Manufacturer, Inc., Supple- 


ments data on Pages 3533-3535. 


1958-1959 Composite Catalog) 


For more data, circle E3 on postcard 
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New Anti-Friction Unit 


A new anti-friction unit for gat 


valves that employs a_ self-sealing 
synthetic rubber seal gasket has been 
made available. Unit consists of a 


tapered wedge assembly mounted on 
roller bearings that controls the 
movement of the New 
assembly assures higher working pres- 


valve discs. 
sures, is drop tight and eliminates the 
need for mechanical 

Charles Wheatley Company). 


operators. 


For more data, circle E4 on postcard 





New Type ‘R’ Piston 


A new Type “R” piston for slush 
pumps is now available. These pistons 
are designed for longer ‘‘mileage” and 
are available in either “Arrowprene” 
oil and heat resistant compound), o1 
Arrowhead ‘Tool 


natural rubber. 


Company 


For more data, circle E5 on postcard 
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SELECTIVE CEMENTING IN 2 OR 3 STAGES 
SAVE CASING AND CEMENTING MATERIALS 






FOR 
DEEP-HOT- 


j sates ee 
ie — 


...With the precision designed 
and universally recognized multiple 
purpose cementing tool — the Halli- 
burton “DV”? Multiple Stage 
Cementer. With this tool, multiple 
stage cementing is no longer limited 
by well depth, temperature, amount 
of cement to be used, pump pressure, 
circulating time while landing cas- 
ing, or final well pressure both in- 
side or outside casjng. 


This precision built cementing 
tool incorporates a novel principle 
of hydraulics and use of two steel 
sleeves which allow precise cement 
slurry placement and control to 
effectively place two or three stages 
of cement on the outside of one 
string of casing at selected points 
with multiple savings. 

The basic uses of multiple stage 
cementing are: 


e Full Depth Cementing 
¢ Dual Zone Well Completion 





WEAK 


TI 


FORMATIONS | 


e Cementing widely separated 
formations 


¢ Reduction of Pump Pressure 


e Minimizing Loss of Cementing 
Slurry to Thieving Formations 


e Reduction of Channeling 


One “DV” Two Stage Cementer 
and set of Bomb Type or Displace- 
ment Type Plugs is required for two 
stage cementing. Two “DV” Three 
Stage Cementers and set of special 
plugs are required for three stage 
cementing as illustrated. 


Halliburton “DV” Multiple Stage 
Cementers with plugs are available 
in tubing or casing sizes ranging 
from 214” EVE to 1334” O.D. 

Your nearby Halliburton Repre- 
sentative knows the multiple bene- 
fits of Halliburton Multiple Stage 
Cementing ...let him discuss them 
with you...it may save you time 
and money on your next deep, hot 
or weak formation well completion. 
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DV'' Multiple 
Stage Cementer 284 SERVICE CENTERS 
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ab 


HALLIBURTON 


CEMENTING SERVICES 


HALLIBURTON OIL WELL CEMENTING COMPANY ¢& Duncan, Oklahoma 





UST MINUTES AWAY FROM ANY WELL 


For more data on advertised products, use Readers’ Service Cards, last page 203 
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INDIVIDUALLY 
PRESSURE TESTED 


to assure perfect seat 


COMPARE material and work- 
manship . Capitol F. S. 
unions meet ASTM-A105, 
Grade II. Each is clearly iden- 
tified for 3000 CWP or 
900+ steam pressure, size, 
and stamped with the CAP 
trade mark. 


Available in all sizes for 12” 
to 2” inclusive, either 
screwed or socket weld. Con- 
veniently packaged with 
color-coded labels for easy 
handling and positive identi- 
fication. 


Only by actual comparison 
can you fully appreciate the 
extra quality engineered into 
the Capitol 3000 F. S. 
union. Designed and pro- 
duced by fittings specialists 
to meet industry's most ex- 
acting demands. 


SOLD ONLY THROUGH 
RECOGNIZED DISTRIBUTORS 





ey 
a 


MANUFACTURING CO. 


DIVISION OF HARSCO CORP. 
COLUMBUS, OHIO 
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COUPLINGS — NIPPLES — UNIONS — 
BUSHINGS — PLUGS — REDUCERS — 
CAPS—CAPADAPTERS—WELL SUPPLIES 


| 











a WEAT 


FLAME ARRESTOR 





NON-FREEZE VALVES ~ 





STEAM GENERATOR 








WATER OUT 





DISTILLATE OUT 












TEMPERATURE CONTROL VALVE 


WELL STREAM IN 











New Separation System 

The National 
“Production Pak” is a pre-piped, skid- 
mounted, three-phase separation sys- 


steam generating 


tem with a steam generator. This pro- 
duction unit is especially designed to 
produce wells that require pre-heat 
choking separato1 
Automatic 


before down to 


pressures. controls and 
valves maintain absolute control ove 
water bath temperatures and sales gas 
leaving separator. ( National ‘Tank Co. 
Supplements data on Pages 3669-3688, 
1958-1959 Composite Catalog. 


For more data, circle E6 on postcard 





_ 
New Foaming Agent 
Howco-Suds, a new foaming agent, 
is a water-soluble surfactant that im- 


parts a low surface tension to all 
types of water and is capable of pro- 
ducing large volumes of foam under 
a variety of conditions. Can be used 
to regain the return of balled cuttings 
and also give continuous foaming 
action during drilling. Howco-Suds 
added to fracturing water aids in re- 
covery of the water. (Halliburton 
Oil Well Cementing Co. Supplements 
data on Pages 2177-2284, 1958-1959 
Composite Catalog.) 


For more data, circle E7 on postcard 


For more data on advertised products, use Readers’ Service Cards, last page. 
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Cathodic Protection Rectifier 

The new Good-All “Amp-O-Matic” 
eliminates the need to adjust rectifier 
output when a gully washer or a dry 
spell changes ground bed resistance. 
Amp-O-Matic adjusts the output it- 
self, compensating for changes in 
ground bed or stack resistance. Has 
no moving parts, is extremely resist- 
ant to lightning damage and cannot 
be overloaded. Available in 110, 220, 
440, 115/230 or 220/440 volt range. 
Single phase input. (Good-All Elec- 
tric Mfg. Co. 


For more data, circle E8 on postcard 


Rig and Pump Drive Groups 

New lightweight rig and pump 
drive groups for use with engines sup- 
plying up to 300 hp are available. 
They are known. as National Types 
B- and BT-18-144Q Drive Groups, 
with mechanical or torque converter 
drives. Features include 12-inch high 
beam frames, 18-inch air-flex engine 
clutches, 14-inch quadruple com- 
10-inch 
frame centers and 22-foot long frames. 
The National Supply Co. Supple- 
ments data on Pages 3549-3668, 1958- 
1959 Composite Catalog. ) 


pound drive chains, 5-foot 


For more data, circle E9 on postcard 
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RW-G6E Sets for Round Stuffing Boxes 


ss! Axelson 


DIVISION OF U.S. INDUSTRIES, INC. 
6160 S. BOYLE AVENUE, LOS ANGELES 58, CALIF. * LUdlow 7-127) 


EXCLUSIVE DISTRIBUTORS 


NO OTHER PACKING LASTS AS LONG 


MARLO Polished Rod Packing is the most cost-cutting and 
long-lasting packing found in any oil field, anywhere. 


1 MARLO outlasts ordinary packing up 
to 8 and 10 times, and more. 


2 MARLO saves oil, reduces wear on 
rods, saves labor. 


3 MARLO does not harden or burn dur- 
ing pump-off. 


4 MARLO is anti-frictional. Its resilient, 
corrosion-resistant, semi-metallic rings 
form a dense, shock-absorbing, bear- 
ing-like surface. 


5 MARLO has been proved in the field 
and standardized on by more and more 
leading producers. 


Available in all regular sizes 
Available through any Supply Store you favor 







MARLO IMPROVED 
PACKINGS FOR 
HERCULES AND RATIGAN 
STUFFING BOXES 
with vitalizing, semi-metallic 
inserts. Immensely longer life 
under toughest conditions. The 


only truly modern designs. In 
all standard sizes. 





For HERCULES Stuffing Boxes 








For RATIGAN Stuffing Boxes 





THIS 
CATALOG 
> 


Here’s the most complete, most useful catalog on 
metering pumps ever published. Lets you select the exact 
unit you need to meet any requirement. Ask your Manzel 
field engineer... or write direct for YOUR FREE COPY. 


Manzel 281 Babcock Street 


Buffalo 10, N.Y. 


Specialists in metering pumps and /ubricators since 1898 
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TANK BOTTOM CIRCULATING 


Plus Transfer of Treated Oil 





ee ee 


DURAFLEX 6600 
ROTARY PUMP (Bronze) 
@ DOES NOT EMULSIFY THE FLUIDS 


@ PUMPS AS LOW AS 17 GRAVITY CRUDE 


@ PORTABLE: The ONE PUMP that can be used for almost 
every pumping job: @ Brine Disposal @ Rig Supply @ Fire 
Fighting @ Paraffin Removal 


Pumps a barrel of oil a minute at 150 psi yet weighs 
ly 101 lbs. Belt, or motor, or engine driven (Kohler 
or Wisconsin). 


USED THROUGHOUT THE OIL PATCH. 
Parts and Service Everywhere. 
Get One At Your Supply Store NOW! 


MARINE PRODUCTS CO. 
644 LYCASTE AVE. © DETROIT 14, MICH. 
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"Sour Crude or Salt Water 
Can't Corrode Our 


VAN-COR Pipe Lines" 














Men in the oil fields find Van-Cor pipe, fittings, and valves are 
ideal for gathering lines, gas lines, and salt water disposal. That’s 
because Van-Cor is 100% unplasticized polyvinyl chloride that 
is highly resistant to acids, alkalies and paraffin adherence, 
Van-Cor also offers these important advantages: 


1. Light weight (2 that of aluminum). This insures portability 
and ease of handling. 

2. Easily installed; high tensile strength; low flow resistance. 

3. Readily formed, machined, threaded and welded. 


Available in normal and high impact types. 





Write for Informative Catalog 


Available through Supply Stores 


ee Ch re Us 


INDUSTRIAL DIVISION OF... 


COLONIAL PLASTICS MFG. CO. 


Subsidiary of THE VAN DORN IRON WORKS CO. 


2685 EAST 79TH STREET fod ad a ee ii) 
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Corrosion-Resistant Fittings 
Bondstrand, the reinforced plastic 
pipe, offers corrosion-free service in 
the transmission of water, salt solu- 
tions, sulfide water, petroleum hydro- 
carbons, solvents and other chemical 
solutions. New fittings include 90 and 
45 elbows, tees, couplings and other 
fittings for either threaded-end or 
plain-end Bondstrand pipe. Bond- 
strand pipe comes in rigid 20-foot 
leneths in 2-inch and 8-inch diam- 
eters. (Amercoat Corporation. ) 


For more data, circle E10 on postcard 





Well Casing Vise-Lok 

A new positioning limit clamp for 
well casings is now on the market. 
Called the Halliburton Vise-Lok, the 
new device allows well-head clamp- 
ing without welding. Vise-Lok is 
completely forged for extra strength, 
since it must withstand extreme loads. 
It is also fully machined to close tol- 
erances. (Cleveland Forge Works, 
Forge and Fittings Division, H. K. 

| Porter Company, Inc. 


| For more data, circle E11 on postcard 
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YOU'LL BUILD BETTER 
AND MORE ECONOMICAL 
MUD SYSTEMS WITH 


SUPER-COL 


(packaged in 50 Ib. bags.) 


MILWHITE SUPER-COL SAVES MATERIAL 


Pound for pound, Super-Col will give you twice 
the viscosity in fresh water, in water containing 
up to 242% salt, and in water containing up to 
240 ppm calcium. 


MILWHITE SUPER-COL SAVES RIG TIME 


A fast rate of yield and a minimum amount of 
required mixing makes Super-Col invaluable when 
a pit of mud is needed “in a hurry” 


MILWHITE SUPER-COL SAVES MONEY 


Its efficient performance can save you 25% or 
more in mud cost as compared with Wyoming 
Bentonite. 


MILWHITE SUPER-COL !S STABLE AND 
PERMANENT 


This material has been tested at temperatures of 
350° F. for as long as seven days with little or no 
change in viscosity. 


MILWHITE SUPER-COL IS A SPACE SAVER 


From offshore operations to rigs located great dis- 
tances from the source of supply, large savings in 
storage space and transportation charges will be 
realized by using Super-Col. 


Drilling Progress through Mud Research 


is ¢gontinuous at Milwhite 

















/ MUD SALES COMPANY 
mene HOUSTON, TEXAS 
DIVISION OF MISSISSIPPI RIVER FUEL CORPORATION 
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New Dynamic Adsorption Unit 


This dynamic ad- 
sorption unit DAU 
Type 3 gives a ca- 
pacity for twice the 
hydrocarbon recov- 
ery according to the 
manufacturer. Better 
performance and in- 


—- 
—_— =~ 


creased recovery is 
possible by the use of 
a third tower to pre- 
heat the gas before it 
enters heating cycle 





Recovery through a 


GEOPHYSICAL 
EQUIPMENT 


H-E manufacture a wide range 
of Geophysical supplies in ad- 
dition to that illustrated includ- 
ing: loading poles, cable reels, 
winches, shooting trucks etc. 
Write for full details quoting 
ref.D/GL. | 















| 
| 
| 
| 








H-E RECORDING 
CAB 








<i Oo WE BREAST 
Hz DRILLMASTER MINOR 11 REEL 


HANDS - ENGLAND OILFIELD EQUIPMENT LTD 
MANUFACTURERS OF GEOPHYSICAL SUPPLIES 
TEL: 600 CABLES: OIL LETCHWORTH ENGLAND 





a TRUCK 





LETCHWORTH HERTS ENGLAND 


Exclusive licensees in Western Germany: August Goettker Flachbotrungen, 20a Wathlingen Kreis Celle, West. Germany 
BM) 
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unit with two towers operating on 
35-minute cycles was 11 bpd. Three- 
tower unit, operating on 13-minute 
cycles, is 22 bpd. (The Parkersburg 
Rig & Reel Co. Supplements data on 
Pages 4005-4044, 1958-1959 Compos- 
ite Catalog) 


For more data, circle E12 on postcard 





Non Sticking Plug Valve 

A new valve has been developed 
which reportedly is stronger and 40 
percent lighter than conventional 
tapered plug valves. Valves requires 
approximately 50 percent less turning 
force, can be overhauled in the lines 
and, can be used in lubricated or non- 
The 


never needs adjustment and cannot 


lubricated services. new valve 
stick because unlike most high-pres- 
sure plug valves, it is not tapered. 
(Hamer Valves, Inc., Supplements 
data on Pages 2290-2291, 1958-1959 
Composite Catalog). 


For more data, circle E13 on postcard 


Bottom-Hole Pressure Gage 

An improved high precision bottom 
hole pressure bomb which is saving 
oil companies money in_ petroleum 
production is now available. The in- 
strument, known as the Amerada 
RPG-3 gage, accomplishes this feat 
by giving bottom-hole pressure read- 
ings to within .05 percent accuracy. 
The gage is unique among bottom- 
hole pressure instruments in that it 
utilizes a helix-wound bourdon tube 
made of Ni-1 Span C Tubing to trans- 
mit directly the effects of pressure 
to a recording stylus. (Geophysical 
Research Corporation, a Subsidiary 
of Amerada Petroleum Corporation). 


For more data, circle E14 on postcard 
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New Lease Tank Mixer 

A new lease tank mixer, developed 
to resuspend paraffin in 500 through 
3,000-barrel tanks has been an- 
nounced. It is particularly adaptable 
where it is desirous or necessary to 
keep the tank in continuous service. 
The drive unit is separable from the 
tank unit and a single driver may be 
used on several tanks at one location. 
Mixer entrance angle can be changed 
through a total of 40 degrees. (Jen- 


sen Engineering Company. ) 


For more data, circle E15 on postcard 





New Rock Bit 
A new rock bit designed specifically 


for soft top-hole formations is re- 


ported drilling up to 30 percent more | for use in all HERCULES Duplex Stuffing Boxes. Tog) 


footage and at 18 percent faster rate 
of penetration than bits previously 
used. New OSC-3A features an in- 
crease in tooth height, resulting in 
deeper “bite,” speeding penetration. 
Fewer number of teeth make con- 
tact on bottom, increasing the goug- 
Tool 
Co. Supplements data on Pages 2413- 
2500, 1958-1959 Composite Catalog. ) 


ing-scraping action. (Hughes 
For more data, circle E16 on postcard 
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---use ONLY 


HERCULES 


“CONE-SHAPED PACKING 

RINGS in ALL Hercules 

Duplex Polished Rod 
Stuffing Boxes 


rae. 


for BEST 
SERVICE and 
LONGEST 
WEAR... 


IMPROVEMENT , 


After months of exhaustive field tests, HER- 
CULES is now including a NEW, SOLID 
Split Bottom Cone Packing Ring in each set 
of HERCULES Cone Shaped Packing Rings 
at no extra charge. This new Split Bottom 
Cone Ring is solid, providing greater contact 
with the polished rod and a more substantial 
base for the upper Packing Rings, resulting 
in longer packing life. A complete set of 
HERCULES Cone-Shaped Packing Rings now 
consists of three Regular and one new Split 
Bottom Cone Ring for greater life and superior 
performance. 


a type for EVERY requirement 


1. HERCULES SOFT SPLIT CONE PACKING RINGS 

2. HERCULES HARD SPLIT CONE PACKING RINGS 

3. HERCULES SPECIAL LUBRICATED SPLIT CONE PACKING RINGS 
4. HERCULES HEAVY DUTY SPLIT CONE PACKING RINGS 


You can’t afford to take chances with either 
“bargain’’ or “off brand” packing. One fail- 
ure could be costly. The unique method of 
adjusting the Cone-Shaped Packing in HER- 
CULES Stuffing Boxes, as compared with 
methods employed in conventional types of 
boxes, eliminates the possibility of efficiently 
or economically using any other type packing 
in HERCULES Duplex Stuffing Boxes. 


ACCEPT NO SUBSTITUTES. Ask for and ac- 
cept only HERCULES Cone-shaped Packing Rings 


Look for the HERCULES trade 


mark on the red and black carton. 






All HERCULES Products are Available at Your Supply Store. 


Manufacturers of Oil Field Equipment 







GENERAL OFFICES AND PLANT © TULSA, OKLAHOMA 


Export Representative Oil Field Equipment Co., Inc. 90 West Street, New York, N. Y. 
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Mobile Camp Units 


use in isolated and remote areas and 
provide for all the services and amen- 
ities necessary such as electric light- 
ine. refrigeration and dust and insect- 
proof doors and windows. Individual 
units include utility houses, radio 
cabins, dispensaries and _ sick bays, 
kitchens, messes, Commissariat stores, 
wash and toilet cabins, offices and 
sleeping cabins. 


builders Limited). 


These camps which are suitable for 


















REALL Coach- 
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*KIRKOSE’ SODIUM CARBOXYMETHYL 
CELLULOSE @ USED ON A WORLD-WIDE BASIS 
FOR FLUID LOSS PREVENTION @ AVAILABLE IN 

LOW AND HIGH VISCOSITY GRADES ® SALT RESISTANT 
SUITABLE FOR BRINE MUDS AS WELL AS FRESHWATER MUDS 


In certain Countries of the world the use of S.C.M.C. for drilling operations is 
covered by patent rig n connection with which we are empowered to grant licences. In sales for use in 
these countries (U.S.A. Canada, Mexico, Iran, Colombia, Iraq, Brazil, France) we pay a royalty to Drilling 
S; 2 Company, Bart Oklahoma, of 7c. per lb. actual S.C.M.C., which is included in our selling 
pr In consequer drillers in the yuntries are licensed to use our product for any drilling operations.” 


SE CABLE * KIRKSYL’ BURY. ENGLAND. SAMPLES & FLILL TECHNICAL 
LITERATURE WILL BE FLOWN OUT TO YOU ANYWHERE -/MMEDIATELY 


oo 





Issued by the Chemical Division of KIRKLEES LTD., BURY, ENGLAND 
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Portable Production System 
A new portable integrated pro- 
duction system for small operations is 
available for all sizes of operations. 
Unit Features included are trouble- 
free pneumatic operation of all major 
controls, standard valves, pumps and 
auxiliaries simplify maintenance. As 
a metering system, the simple tested 
design assures long, accurate well- to- 
pipe line automatic transfer service. 
Graver Tank & Mfg. Co. Inc., Sup- 
plements data on Pages 2061-2068, 
1958-1959 Composite Catalog 


For more data, circle E18 on postcard 





New Derrick String-A-Lite 
This oil derrick String-a-lite has 
been completely redesigned. Various 
stock assemblies are offered in com- 
bination to form vapor-proof lighting 
sets tailored to fit rigs using mast or 
derrick. Features include all-neoprene 
latching connectors which can’t rust, 
corrode or deform; combined with 
compact floodlights and molded neo- 
prene headlamps. (Joy Manufacturing 
Co.. Baash-Ross Tool Co. Division. 
Supplements data on Pages 285-416, 
1958-1959 Composite Catalog. ) 
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The Wilson Supply HHE unit illustrated above is a 9’ x 9” x 412" x 42" x 5” com- 
pressor, but there are other sizes available to handle a wide range of applications. 


An additional feature of the new Wilson Supply HHE unit 
is the Channel Valves. Proved by service in thousands of 
Ingersoll-Rand compressors, these “cushioned” Channel 
Valves are quiet, efficient and durable. 


For complete information on the new Wilson Supply- 
Ingersoll-Rand HHE Packaged Compressor contact your 
nearest Wilson Supply Store or write: Compressor Depart- 
ment, Wilson Supply Company, P O. Drawer 19, Hous- 
ton, Texas. Please include suction, discharge and volume 
to be handled. 





oe 
INTERNATIONAL DIVISION ‘ ‘ ILS ON 


45 ROCKEFELLER PLAZA, ROOM 1701, NEW YORK 





BRANCH STORES 
SOUTH TEXAS: Alice, Barbers Hill, Bay City, Columbus, Cor- 
pus Christi, Houston, McAllen, Victoria. WEST TEXAS: Ft. 
Stockton, Kenedy, Monahans, Odessa, Post. EAST TEXAS: 
Beaumont, Kilgore, Liberty. LOUISIANA: Harvey, Houma, 
Lake Charles, New Iberia, Shreveport. NEW MEXICO; Hobbs. 


SALES OFFICES 
DALLAS SHREVEPORT SAN ANTONIO 
TULSA NEW ORLEANS LAKE CHARLES 





MIDLAND LAFAYETTE CORPUS CHRISTI 


CANDT wuImnoTru 








Fast Penetration Bit 






Known as the W3SC, this new bit 
is designed for the fastest penetration 
in soft strata and in hard layers 
which often require several round 
trips if drag bits are used. Will pene- 
trate soft formations to 150 feet or 


NOW more per hour due to wide spaced 
. . a 


teeth and ventilated jet action which 


Diamond Flake Caustic Soda overcome balling up. Ideal for max- 


; imum footage in soft shales, clay, 
in easy-to-handle BAGS! broken shale, salt, shells and soft 
limestone. (Oil Tool Mfg. Co. Sup- 
plements data on Page 3781, 1958- 
1959 Composite Catalog.) 































Diamond Flake Caustic Soda is now packed in tough, 50- 
and 100-lb. bags, more airtight than steel drums. This is 
made possible by using a separate, heat-sealed, polyethylene 
inner bag, protected by a multi-wall, kraft-asphalt-burlap 
outer bag. These bags save you money, too, because we 
pass our packaging and handling savings on to you. 


For more data, circle E20 on postcard 


EASY HANDLING... 


No strain to lift or pour, easy to 
load and move. Thousands shipped 
without a single instance of bag 
failure. 





EASY STORING... 


Store inside or out, easy to stack, 
takes 50°%, less space than drums. Power Plunger Pump 


A new powel plunger pump de- 





signed specifically for salt-water dis- 
posal is now being marketed. The 


EASY DISPOSAL... P-175 is a 14-hp triplex pump with a 


134-inch stroke. Interchangeable 







&, 
Just burn or bury the empty bags. 
Nothing to haul away. 





plungers may be used to produce vol- 






umes to 936 bpd, pressures to 1,780 







psi. The pump measures 273@ inches 





long by 2134 inches wide by 12%% 






For the names of your nearest suppliers call or write DIAMOND inches deep and weighs just 395 
ALKALI COMPANY - 1006 Main Street + Houston 2, Texas : 






pounds. (Frank Wheatley Pump and 
Valve. 


For more data, circle E21 on postcard 






Diamond Chemicals 
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Continental-Emsco’s 


PRE-OVERSEAS 
RIG ASSEMBLY 


.. saves costly time 
in isolated drilling areas 


Prior to overseas shipment, careful, accurate and 
complete assembly and inspection is made of 


each piece of your equipment. After this thorough 


ASSEMBLY HERE inspection, all parts fit and are ready for operation. 
Inspection standards are uniform throughout 
FANS SAVINGS late all C-E manufacturing plants in U.S.A., France, 
England and Italy. Full responsibility is centered at 
each facility, so plant management is well 
aware of your needs. Delays for home office approval 
are eliminated .. modifications are quickly, 


inexpensively made. 


This optional item-by-item assembly and inspection 
means C-E and related equipment is complete 
. ready to perform.. with no profit-wasting delays 


.. even in remote drilling or producing fields. 


For Service that Sings.. Equipment that Hums..Go.. 





CONTINENTAL-EMSCO 


Serving the Oil and Gas Industries 
. Worldwide 

















CUT STUCK 
SAND LINES 
INSIDE 
TUBING 





CUTTER 


M. M. Kinley Company, Licensees 


ABILENE, TEXAS—Hudson-Eads, Inc...OR 2-533! 
BAY CITY, TEXAS—J. P. Graham Cl 5-4528 
CASPER, WYOMING—C. A. White 3-5264 
CORPUS CHRISTI, TEXAS 


Tolle, Ine. ‘ TE 5-5367, UL 2-1711 
GLENDIVE, MONTANA—C. A. White... EM 5-3833 
HOBBS, NEW MEXICO ‘ 

Horne Well Service Co 3-5396 
KILGORE, TEXAS 


Davis-Kemp Tool Co., Inc 5541 
LIBERAL, KANSAS 

Rainbo Service Main 4-3598 
LINDSAY, OKLAHOMA 

Rainbo Service Co. PL 6-2530 
MIDLAND, TEXAS 

Luccous Service & Eqpt. Co MU 2-163! 


OKLAHOMA CITY, OKLAHOMA 
Rainbo Service Co. 2 ME 4-2131, ME 4-0105 
VIDALIA, LOUISIANA 


Davis-Kemp Tool Co., Inc ; 435 
WHITTIER, CALIFORNIA 
Kline Wire Line Co OX 3-273! 


WICHITA FALLS, TEXAS 
Hudson-Eads, inc 322-8584 
WILLISTON, N. DAKOTA 

C. A. White . 


GR 3-6555 








=] Me) foltay 
PREVENTER 


Our complete service in- 
cludes high pressure pumps 
for testing up to 15,000 p.s.i., 
operators trained to effi- 
ciently test all types of pre- 
venters, and test plugs to 
fit all types of wellhead 
equipment. 


ALL TYPES OF 
HYDROSTATIC TESTING 


Gathering systems, Flow 
lines, Choke manifolds, 
Tubing or casing, Plain 


OIL FIELD 
RENTAL SERVICE CO. 


P.O. Box 1331 + 
Box 1415 0.C.S. 
Box 1145 


CA 5-1695 Houston, Texas 
CE 4-5163 


Cl 5-4805 


Lafayette, La. 
Bay City, Texas 
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New Safety Valve 

An innovation in automatic safety 
valves has been made available which 
makes use of an old engineering 
principle, i.e., a large piston exposed 
to low pressure can be balanced 
against a small piston exposed to rela- 


The 


Pressurematic Valve can be attached 


tively high pressure. Balance 
to any regular 2-inch Tee Type Uni- 


Choke 


body. (Thornhill-Craver Division 


bolt valve body, or Positive 


Supplements data on Pages 4917-4944, 
1958-1959 Composite Catalog) 


For more data, circle E22 on postcard 





Improved Portable House 


A method of bonding two sheets 
of aluminum to a core of styrofoam 
has been perfected that assures in- 
sulation that will not slip or pack 
down and provide complete living 
comfort in any climate. Can be 
bonded to plywood, adds strength and 
rigidity to the structure which means 
longer life for the housing under the 
roughest usage. Easily erected or 
taken down, requires but one-eighth 
the shipping rate of erected housing. 
(Custom Camp). 


For more data, ercle E24 on postcard 


use Readers’ Service Cards, last page. 
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Electric Recording System 

This new electric recording system, 
known as Drilloger, gives complete 
and permanent records of the day’s 
drilling operation, and presents it in 
a neat manner, accurate and easily 
interpreted. It combines the accuracy 
and sensitivity of laboratory instru- 
ments, yet operates under rugged con- 
ditions. Recorders are equipped with 
one, four channels. (Martin 
Decker Corp. Supplements data on 
Pages 3173-3200, 1958-1959 Com- 
posite Catalog. ) 


two or 


For more data, ercle E23 on postcard 








Retrievable Gas Lift Valves 


New models of retrievable gas lift 
valves have been. added to Macco’s 
line of wireline retrievable equipment. 
The new CM1-FS-CK fluid operated 
gas lift valve is actuated by a prede- 
termined hydrostatic fluid head in the 
tubing. Designed primarily for lifting 
multiple completions utilizing the 
tubing casing annulus for a common 
reservoir of supply gas. (Macco Oil 
Tool Co., Inc. Supplements data on 
Pages 3125-3127, 1958-1959 Compos- 
ite Catalog). 


For more data, ercle E25 on postcard 
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Literature 


To get your copies, circle key numbers on 
postcard and mail to WORLD OIL 


Orifice Plate Catalog 

Daniel Orifice Fitting Company 
has available a new Catalog Section 
“G” on orifice plates, sealing units 
and ring-type joint plate holders. 
Universal size orifice plates for use in 
Daniel orifice fittings are included, as 
well as paddle type orifice flange 
plates and plates for Daniel flow sec- 
tions. 


To get a copy, circle E26 on postcard 


New National Bulletins 

A new general reference guide to 
National wellhead equipment and 
catalog of all National multi-string 
wellhead equipment are now availa- 
ble in bulletins 510 and 506 from The 


National Supply Company. 


To get a copy, circle E27 on postcard 


Fishing Tool Bulletin 

The new jet-powered junk re- 
triever of Wilson Supply Co.’s Fish- 
ing Tool Division is described in a 
new bulletin. The four-page folder 
describes operation of the junk re- 


triever plus a field case history. 


To get a copy, circle E28 on postcard 


Acid Guide 

Dowell Division of ‘The Dow 
Chemical Company announces a new 
engineered technique called the “Acid 
Guide” to forecast results of acid 
treatments. Based on detailed well 
and laboratory data, the “Acid 
Guide” makes it possible to predict 
the advisability of acid treatment for 
a specific well. 


To get a copy, circle E29 on postcard 


Consolidated Rig Bulletin 
The National Type 55 Consoli- 
dated rig is described in a new bul- 
letin offered by The National Supply 
Company. The 16-page bulletin, No. 
384-B, includes completely revised 
drive group sections and changes in 


rig ratings. 


To get a copy, circle E30 on postcard 
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With a Petroleum and Natural Gas Department in Calgary staftea 
with technical men, and with nearly 300 of our branches located 
Western Canada and the Northwest and Yukon Territories, we are 
in continuous touch with Canada’s oil and gas developments. Fot 
information on any phase of the Canadian petroleum industry, please 
send your letterhead request for our complete and up-to-date review 
of developments. It contains our latest map, statistical data on the 
principal Canadian oil and gas fields, and a summary of the special 
services we offer to the industry. 


Address your inquiry either to 


Petroleum and Natural Gas Department or to Mr. John P. Moreton 

The Canadian Bank of Commerce Resident Representative 
309 Eighth Avenue West The Canadian Bank of Commerce 
Calgary, Alberta, Canada 1512 Commerce Street, Dallas, Texas 


We do not advise regarding speculative securities. 


In Canada, it’s— 


THE CANADIAN BANK 
OF COMMERCE 


Head Office Toronto 1, Canada 
More than 800 branches across Canada 


Branches also in London, Er aon New York, San Francisco, Los Angeles, Seattle, Portland, Ore.; 
Bridgetown, Barbados; Kingston, Ocho Rios and Port Antonio, Jamaica; Port of Spain, St. James 
an nd San Fernando, Trinidad; Nassau, Bahamas. 


Resident Representatives in Chicago, Ill.; Dallas, Texas; European Representative, Zurich, Switzerland. 


pre 


For more data on advertised products, use Readers’ Service Cards, last page. 221 

















ite 


— 
. es 
me | 
Se 
a) 
a —— 
dpe 
| 
— 
— 
om) 
Yasser: 
i= | 
ans 
Cc) 
— ) 
Cc) 
co &) 
okeum 
ee B 
“C2 


aroun 








First Source of 


Specification and Procuremen 


More than 5,000 pages of data on oil field 
equipment and services, representing complete 
or condensed catalogs of practically all leading 


firms serving this industry. 


When you reach for the ComMposiTE CATALOG you’re 
only minutes away from the answer to your 

questions about the what, where, who and how much 
of equipment and services for exploration, drilling 
and production. Conveniently bound in three indexed 
and cross-referenced volumes, the current Com- 
POSITE CATALOG is bigger, better, more helpful than 
ever. Consult it FIRST when you are ready to buy 

or specify. It will save you time and contribute to 


the accuracy of your job. 


The most. complete single 
source for information on oil 
field equipment and services. 













IDECO-WOODFIELD 
Streamlined ROTARY 
TABLES 


. available 






from England 





. .. with 
the following 
features 


* Positive one-point lubrication; all moving 
parts — oil-bathed. 

%* Precision-built ; effective top and bottom 
neoprene mud-seals. 


% Built-in safety features; non-slip surface; 
no projections. 


*% Fabriform steel case for 
strength, minimum weight. 


*% Practical design; separate 
pinion shaft capsule. 


WOODFIELD ROCHESTER LTD. 
FRINDSBURY WORKS - ROCHESTER - ENGLAND 


maximum 


replacable 


(DECO) 


WOODFIELD le: STRC 4: 
Woodfield manufacture Ideco Oilfield Equipment 











A Woot hese: 


Wei ServiciN 


Manufacturers of Wichtex Serv 


EFFICIENCY plus... 


| MOBILITY 





in overall width recommended to 
9,000 feet the Wichtex F-75-Heavy-Duty 


answers your need for efficiency with maximum 


8 feet 


mobility. Equipped with air friction clutches, 
air or hydraulic friction cathead, and optional 





G UNITS winch mounted to raise mast. Write for specifi- 






cations: 


WICHTEX MACHINERY COMPANY 


P. O. Box 2250 WICHITA FALLS, TEXAS 


Rotary Rigs (2,000’ to 5,000’ capacity). 





cing Units (2,000’ to 12,000’ capacity) and Wichtex Portable 
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New Drill Pipe Brochure 
An eight-page brochure on seam- 
less drill pipe has been issued by The 
Youngstown Sheet and Tube Com- 
pany. It provides information on the 
complete range of weights, sizes and 
grades. Charts show physical proper- 
ties dimensional, torsional, collapsible 
and tensional and illustrations of 
upset drill pipe for attachment of 
welded and threaded tool joints. 


To get a copy, circle E31 on postcard 


Brushless Generator Bulletin 
Characteristics of Allis-Chalmers 
high-speed, packaged brushless syn- 
chronous generators in 40 to 300-kw 
rating which provide new depend- 
ability, minimum maintenance, con- 
stant voltage and no sparking are de- 
scribed in a new four-page bulletin. 


To get a copy, circle E32 on postcard 


Helicopter Rig Booklet 

How The National Supply Com- 
pany s new Type 4-10 helicopter rig is 
disassembled into components weigh- 
ing no more than 4,000 pounds is ex- 
plained in a new 24-page illustrated 
booklet. Large exploded views on a 
16 x 22-inch foldout show the compo- 
nents of the first drilling rig designed 
for transportation into remote areas. 


To get a copy, circle E33 on postcard 


Gas Well Equipment Folder 
A four-page folder on four gas well 

equipment units is available from 

Tank & Manufacturing Co. 


The folder contains illustrations of the 


Graver 


four units, Graver Glycodrator, Gra- 
ver Condensaver, Graver Koldex Unit 
and Graver Indirect Heaters, as well 
as charts and descriptive information 
for the equipments use. 


To get a copy, circle E34 on postcard 


Machinery Brochures 

A series of new brochures on all 
Mid-Continent machinery is now of- 
fered by Mid-Continent Supply Co. 
Each brochure contains a complete 
description of the product including 
pictures and diagrams showing de- 
sign features of parts and assemblies. 
Specifications, dimensional] layouts 
and power flow diagrams are shown 
where applicable. 


To get a copy, circle E35 on postcard 
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Ever look inside a 


Bethlehem Duplex Power Pump? 





1) Frame-—one piece alloy- 
iron casting, rib-reinforced 

2) Oil Chest—"heart"” of the 
controlled-gravity-flow lubri- 
cation system 

3) Oil Scraper—collects lubri- 





























a a7 





























5) Crank Shaft—steel casting, 
normalized and tempered 

6) Connecting Rod—normal- 
ized and tempered steel; 
H-section design 

7) Crosshead Pin—alloy steel, 
hardened and ground 








9) Fluid-End Casting—moly- 
iron, steel, or aluminum-bronze 
10) Piston Rods—steel, stain- 
less steel, or aluminum-bronze; 
API taper or straight shank 

11)Pistons—chrome-iron 
snap-ring, composition-cup, or 


Sectional Elevation through UA-46 Pump 


aluminum-bronze, or special 
order materials 

13) Valves and Seats—hard- 
ened steel, aluminum-bronze, 
slush-type, or Nylon disc; inter- 
changeable 

14) Valve Covers and Cylinder 





cant from gear rim to supply 
oil to all parts of power end 8) Pinion Shaft—heat-treated slush type Heads—moly-iron, steel, or 
4) Main Gear—removable forged steel with integral 12) Liners—interchangeable; oheminem-brente 
continuous-tooth herringbone pinion gear alloy cast iron, hardened 


Inside and out, 


the durability ; . 
; There's a size for every job. Choose between 


the U-33, UA-46, and U-510 


Capacities: 155 to 13,500 BPD 
Piston-Rod Loads: 2,400 to 12,000 Ib 
Pressures: 340 to 1,698 psi 


of our U-series 


pumps is plain- 





ly evident. Sol- 
idly built for continuous operation at full load, these 
heavy-duty pumps are designed to give long and eco- 


nomical service in many kinds of applications: 
For higher pressures, investigate Bethlehem’s 


Waterflooding, disposal, and supply systems Triplex pumps, the TP-3, TP-4, and TP-6 


Mud transfer and general drilling service Capacities: 100 to 9,565 BPD 


Plunger Loads: 3,580 to 10,000 Ib 
Pressures: 438 to 3,183 psi 


Crude oil pipeline and gathering 


Products, LPG, and oil-processing service 


Ask our nearest office or store for complete details. 


Or write for descriptive literature. 


BETHLEHEM STEEL COMPANY cTHUEHE 
' 


SUPPLY DIVISION 


General Offices: 21 E. Second St., Tulsa, ns STEEL 
inadia? ~ stribut r: Bethlehem Supply Company of Canada, Ltd., Calgary, Alberta, Canada 
xport Distributor: Bethlehem Steel Export Corporatio n, 25 Broadway, New York, N 
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BETHLEHEM STEEL 


SUPPLY DIVISION 





































































































Oil Field Engines 


A 24-page illustrated brochure cov- 


ering 

is now available from the Detroit 
Diesel Engine Division, General 
Motors. The new 24V-71 powel! unit 


is illustrated and described. 


To get a copy, circle E36 on postcard 


Tubing Joint Data 


Tubing joint engineering data on 


all recognized types of joints is in- 
cluded in a technical bulletin DS-59D 
Hardy-Griffin 


just released by En- 


Advertisers In 


“GM Diesel Oil Field Engines” 


gineering Corporation. Simple formu- 
las for calculating running clearance 
in casing for multiple strings are in- 
cluded. 


To get a copy, circle E37 on postcard 


Pumping Unit Brochure 


An illustrated brochure describing 


the new Axelson Duo-Hydrax 


hydraulic pumping unit for the pro- 


duction of dual completed wells is 
Axelson Division, 


now available from 


U.S. Industries, Inc. Includes product 


eX 








description, production capabilities 
hydraulic 
tages incorporated into the unit de. 


circuitry and the advan. 
sign. 


To get a copy, circle E38 on postcard 


Offshore Barge Booklet 

A. brochure complete in- 
formation, specifications and complete 
list of equipment facilities on the Off. 
“Magic” is avail- 
able from Commonwealth Oil Com- 


giving 


shore Barge now 


pany. 


To get a copy, circle E39 on postcard 
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